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The
widest
choice...
the best
prices!

ﬂammbhgupheddumﬂém
swing 38mm spindle bore
» Supplied with 3 and 4 jaw chucks | Also available

s Faceplate as 750mm
* Fixed and travelling steadies between

* Coolant system centres,

. Hulogen Ilghﬂng 223990.00

* Telescopic leadscrew covers
* Four way tool post

* THE ULTIMATE MODEL ENGINEERS LATHE \
+ HARDENED AND GROUND BEDWAYS

* TAPER ROLLER BEARING HEADSTOCK SPINDLE
+* TEE SLOTTED CROSS SLIDE

+ POWER CROSS FEED

+ NORTON THREAD CUTTING GEARBOX

* 2HP SINGLE PHASE MOTOR

+ BACK GEAR WITH 50 RPM LOW SPEED

+ 1 38" SPINDLE BORE

SUPPLIED WITH ACCESSORIES AT NO
EXTRA CHARGE

+ 6" 3 JAW CHUCK

+ 8" 4 JAW CHUCK

BH-600 Lathe

ONLY £1,600 inc VAT & Delivery

For a limited period we will include
a revolving centre, tailstock dirill
chuck and a set of 16mm index
lathe tools FREE of charge!

Optional equipment
»Quick change tool post hardened and

ground, supplied with 3 tool holders and  + 10" FACE PLATE
parting off holder with blade £170 inc VAT  + FIXED & TRAVELLING STEADIES
with fitting kit to sult BH-600 fitting + FOUR WAY TOOL POST

+ Coolant system £130 Inc VAT
* Tallstock die holder £39 Inc VAT

* IMP/MET THREADING
+ STAND, COOLANT TRAY, REAR SPLASH BACK

VMC Mill

* DISTANCE BETWEEN CENTRES 14"
* SWING OVER CROSS SLIDE 5°
« SPINDLE BORE 3/4" CLEARANCE

* SPINDLE SPEEDS (6) 140/1710 RPM « HEADSTOCK TAPER 3MT -« TAILSTOCK TAPER 2MT
* RANGE OF IMPERIAL THREADS 8-24 TP| RANGE OF METRIC THREADS 0.4MM - 3MM
*MOTOR 1/2 HP 1 PHASE « DIMENSIONS 38" LONG x 19"WIDE x 15" HIGH « WEIGHT 230 LB

\ ONLY £1,450
a'l'h SUPPLIED WITH:
BV'2 0 L e - 4"3 JAW SELF CENTERING Jeic VAL Obieery
CHUCK SUPPLIED WITH POWER
ONLY £525 inc VAT & Delivery « 44 JAW INDEPENDENT FEED TO X TRAVEL AT
Opfional floor stand £99 gﬂlégKSTE ADY NO EXTRA COST
+ FULL ENCLOSED GEARED HEADSTOCK - TRAVELLING STEADY « ILLUSTRATED WITH
* SPEED SELECTION BY LEVER « FAGE PLATE OPTIONAL D.R.O AND
« PRECISION GROUND VEE BEDWAYS « FOUR WAY INDEXING TOOL POST POWER FEEDS
+ LARGE BORE SPINDLE RUNNING ON + 3MT AND 2MT DEAD CENTRES « TABLE SIZE 26" X 6"
TAPER ROLLER BEARINGS « METRIC & IMPERIAL THREAD +« MOTOR 1 122 HP
+ COVERED LEADSCREW A + AVAILABLE 3MT RS -
SPECIFICATION: « SET OVER TAILSTOCK FACILITY . M o/
» CENTRE HEIGHT 4* + INDIVIDUAL ACCURACY TEST REPORT * REAR CHIP GUARD ETRIC- INPERIAL

* SAFE ELECTRICAL INTERLOCKS TO CHUCK
GUARD AND GEAR TRAIN COVER

WM-20
MILLNG VW
MACHINE

Warco Mini Lathe
ONLY £375 inc vaT & Delivery

+ 31/2° CENTRE HEIGHT X 127
BETWEEN CENTRES

* SUPPLIED WITH 3 JAW CHUCK

* FACEPLATE

* THREADCUTTING

+ COOLANT TRAY AND SPLASH BACK

* VARIABLE SPEED 0-2500RPM WITH
BACK GEAR FOR MAXIMUM
TORQUE

+ HARDENED AND GROUND VEE BED
WAYS

* ACCURACY TEST CERTIFICATE
WITH EACH LATHE

+» RELIABLE USA BUILT PRINTED
CIRCUIT BOARD - THE HEART OF THE
MACHINE

+ OPTIONALACCESSORIES STEADIES
AND VERTICAL SLIDE.

Special offer

Tailstock drill chuck and TCT indexable

@ tool set with each machine.

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812

Tel: 01428 682929 warco@warco.co.uk www.warco.co.uk

ONLY £3,500
inc VAT & Delivery
* INVERTOR DRIVE -

Warco WMT 300/1

ONLY £799 inc var & Datvery

Combination Lathe Ml INFINITE SPEED
+ § CENTRE HEIGHT X CONTROL
CENT + SPEED RANGE
TEE SLOTTED FACE PLATE %iéljé%??gg‘ X 36"
-nxgb?gsnmmsuna * R8 SPINDLE

* 1.5HP WILL OPERATE
FROM 13AMP SOCKET
+ WEIGHT 750KGS /

. ET
* IMP/MET THREADCUTTING

Warco WMT 300/2 -
ONLY £1099 v ooy ONLY £550

SAME CAPACITY AND
ACCESSORIES AS THE inc VAT & Delivery Optional Stand £89
BENEr OF AARGER " | | Ideally matched fo the BV-20 Lathe
MLES Tols 17 X
Table size 654mm x 150mm
?"‘csmom“;.’ep:‘alu LEFT HAND Longitudinal travel 455mm
THREADING FACILITY. Cross Travel 145mm
Spindle Stroke 90mm
ndle Taper aMmT
w WMT 5 00 Diameter o Spindle  63.5mm
arco Diomoter of Column 66 85mm
oat 165mm
ONLY £1399 inc var & petvery
SMILAR TO THE SPECIFICATION M?xénsgn‘:abh 320mm
Aot o | | i
Height with head at A "
MR ) | S o ZX-15 Milling
MILLING CAPACITY. i mm
Dept = — Machine
Egnda speeds 400-1
tor 1 phase 'shp with F/R switch
Delivery UK-Mainland 51b

90-0-90 worm gear tilt mechanism

Weight
Qiad titing /

l Ny,
J.JJ-/

_’3
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SMOKE RINGS
Editorial news, views and comment.
PAGE 549

POST BAG
Letters to the Editors.
PAGE 550

THE T4th MODEL ENGINEER EXHIBITION
CLUB STANDS

Once again the Exhibition was well
supported by a variety of clubs and
societies. Take a stroll round with us.
PAGE 552

BL 5.5in. MEDIUM GUN

We detail the final parts of this superb
model of a formidable weapon. Part III.
PAGE 556

ELECTRO-PNEUMATIC
CONTACTORS

A description of some of the jigs used in
creating the contactors before moving
on to the subject of arc control. Part VII.
PAGE 560

CAMCUTTER

Work on the rocking arm drive
arrangements continue. Part XI.
PAGE 563

ANNA

A MANNING WARDLE LOCOMOTIVE

FORT!/4in. GAUGE

A little more on the history of Manning
Wardle and their products followed by how
to make that distinctive canopy. Part XV
PAGE 565

SHAPING CURVES

A fascinating attachment, with historical
precedents, designed to extend the
scope of your shaping machine.

PAGE 569

LETTERS TO A GRANDSON

A compendium of steam car memories,
notes on carbide tooling and a design
for a handy, 3-way union. Part LXXVI.
PAGE 571

STEAM LOCOMOTIVES

IN CHINA

Memories of one contributor’s alternative
Christmas on the other side

of the world.

PAGE 572

SPRINGSI#AMMER
Industr lr"l“"d':-" 'l
"

- L

+CHINESE
. AEMAILWAYS

On the cover ...

A geometric chuck/tympan chuck
combination in use on an ornamental
lathe featured on the Society of
Ornamental Turners stand at the Model
Engineer Exhibition 2004.

This was one of several fascinating pieces
of tooling to be seen on this stand and
many visitors were enthralled by the
demonstrations that were held
continuously during the course
of the event.

For further details of the many club stands
al the 74th Model Engineer Exhibition
turn to page 552 of this issue.

(Photograph by Neil Read)

MOISTENED FUEL AND AIR
AND THE INTERNAL
COMBUSTION ENGINE

A device that uses water to modify
the running characteristics

of petrol engines.

PAGE 575

NEW SERIES:

SPRING HAMMER

A delightful model of a machine tool
found in early, mechanised forges.
PAGE 576

HOT AIR ENGINE

The description of a hot air by a
contributor who likes them big!
PAGE 578

KEITH’S COLUMN:

LILLIAN

K NARROW GEUGE LOCOMOTIVE

FOR T!/4in, GAUGE

Some errors noted then on with the
cylinders. Part VIIIL

PAGE 580

CLUB CHAT & CLUB DIARY
Recent activities and forthcoming events.
PAGE 584

TURN TO PAGE 540 FOR GREAT OFFERS ON SUBSCRIPTIONS

539
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_‘ Call our NEW
Subscription Hotline:
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} YES, | would like a subscription to ME for myself/as a gift (please circle) Delivery Address (if different from Payee's address)
! 26 |ssues UK Europe (Inc. Eire) US Alrmail RoW Alrmall
| £48.75 £60.00 $97.50 £64.50 TIBE s o, INPEENR i ccinsne NI B S s v o matas i A AT EA ey
Is this a renewal of a current subscription? | Yes No
I R i e s e e RO R e S e R e S e S AR S A A e S ke iars
Method of Payment
Please quote code ME4T for all payment methods
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Tel 01788 573056 [ < ]

Fax 01788 573057

|
Auto Darkening Welding Helmets |

Vari Shade Range 9 - 13
External rotary control
Gas-Arc-Mig-Mag-Tig

12 month Warranty
After Sales-Spare Parts
CE quality marked
full EN379 & EN175

compliance

Batte Prices incl VAT Solar

UK delivery £3.95 [
e 4 www.autodarkhelmet.co.uk

£52.9

ESAB 1904
ACENTURY F INHOVATION 1N
WELDING & CUTTING

ESAB ORIGOMAG C150
A professional quality, fully equipped, 150 amp, single
phase Mig welding package from ESAB, a world

leading supplier of welding and cutting solutions.

OrigoMag C150 Welder 2 YE
MX150 Mig torch with 2.5m lead AR WA

5 kg reel, 0.8mm mild steel Mig wire
3m mains cable with plug

3m earth return lead and clamp
Instruction manual

Regulator Mig 25 L
Welding helmet
Welding gauntlets
Contact tips
PACKAGE 1 PACKAGE 2
Includes all of the above + Includes all of the above +
The Albatross 3000, shade The auto darkening
10 welding holmot with large | Eye-Tech 10/41 welding
panoramic viewing window. g with a C':llll::‘ 0
£435.00 £485.00
Kt VAl Incl VAT
L]
To place an order contact ESAB on ESAB

01992 760698 and ask for the ESAB
C150 special offer. ofer cioses 26" suty 2008



 Stationary Engines * Marine Engines
* Materials * Steam Fittings

* Boilers gounded 1906 by Mr Stuart Typme, » Fixings

STUART MODELS
Workshop Machinery Models

Stuart Pillar Drill

The Stuart Pillar Drill is now
available from stock. this is the
second release from our range
of workshop machinery models,
and makes an elegant counter

piece to our first release, the

Stuart Engineering Lathe 5, 1 : i
Stuart Pillar Drill
Set of castings materials, "
fixings and precul gears

£147.00 inc
Postage & VAT o Stuart Engineering Lathe

Set of castings materials,
fixings and precut gears

£149.00 inc
Postage & VAT

STUART MODELS
Full Colour Catalogue

The all new Stuart Models catalogue
is now available, featuring many
new models including our range
of workshop machinery, which are
available as Sets of Castings, Machined
Kits and Ready lo Run Models

Please send £5.00
for our New Catalogue

STUART MODELS
2003-2005

= STUART MODELS
| VISA | "" * Dept. ME, Braye Road, Vale, Guernsey, UK, GY3 5XA »
* Tel 01481 242041 » Fax 01481 247912 « www.stuartmodels.com » :




NEW™

STORE

AIDSTOHE

*Exira heavy !gnuge double

MODE.  DESC DRAWER LOAD EX VAT INC VAT

R
Q{5 £6995_Ei.1
s __'- 3995 mm

E11995 ﬂlﬁ.ﬂ
£5495 £54.57 |
E169.95 E199.49 (4

* Robust steel
construction

* | plece roll

& formed friction

TURBO AIR

(= [ 3 " ] COMPRESSORS

consiruction

+Rotary tool » Im fexible drive » Helght adjustable
stand with chimp *40x accessories/consumablas

M clarke [T WELDERS

+ Welding wire
+ CO, gas botde

EX VAT INC VAT
E119.95 £140.94
E139.95 £164.44
E159.95 L1a7.94
E179.95 £211.44
E£239.95 £281.94
£199.95 £352.44
| ' £39.95 £387.69
| Turbo fan cooled for banger wekding at full outp

.ﬂl‘h ANGLE GRINDERS |

* 7 dm displacement |

* |.5Hp * 24Ltr )

Clarke rubber |
air hase (10m) |
FROM OMNLY £9.95 EXVAT |
9.95 EX VAT £11.69 INC VAT
OTHER MODELS IN THE RANGE

EI2995 15069
16995 £19.680
2395 9.5
25995 £315.4
E350.95 CATLN

www.mochinemort.co.uk
OVIT 4400 PROSUCTS - 1T THE FELl 1ANST

I’I @ 0845 450 1800
[ @o08454501801

TElESAlE =

SUPER'STORES
* TELESALES
= WEBSITE
WS-

MODEL EX VAT INCVAT
E24.95 £9.32
E2595 £30.49
E29.95 £35.19

£29.95 £35.19

* [00w sokering gun  * 30w soldaring iron
* Hands free magnifier  * De-Solder tool

* Scraper [ probe ool * Soldering iron sand
'Sproscidw‘lrggmdp Solder cail * Pot of flux

[ ENGINEERS
. Clarke VAT
FROM ONLY
L5 79 INCYAT
* Imm

£114:3%
* Runniers for

1358

SIZE QWH M) EX VAT
10006500 L1495
£49.55
116955

Elicm.l drawer
ONLY £21.95 EX VAT

INC VAT
£135.07
7610
0946

VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30 |
0115 251 0688
0151 709 4484

OHDON 020 8203 0861
6 Kandal Porode, Edmonton N18

SLEY 01226 732 297 |DARLINGTON
Poatefroct Rood, Barmslay 214 Northgota
'HAM GREATBARR 0121 358 7977 | DEAL (KENT
4 Birm hamlnvd Great Borr
B HAM 0121 771 3433 | DEREY
1]5;(mnﬂlr\rl|:nd Hay Mills it Shrea

01204 355799 |DUKDEE
1 !'hynm Siraat

BRADFORD 01274 390962
105-107 Monninghom Lona
BRISTOL Ill 17 935 1060
1 ] ﬂurd\ Rood, Lawrence Hill

029 2045 5424

01228 591666
2214 Barton
01244 311258 |GRIMSEY
Bl Way

024 7622 4227 |HUll

GLOUCESTER

B-10 Holdarness Rood

01206 762831 |50
Stuton Rood ML L I

CROYDON 63 0640 |LEEDS
423-427 Brighton Rood, South Croydon | 227-229 Kirksioll Rood

1
182 - 186 High Stroal
K

ATESHEAD
50 Lohh Hill Rood
?80 Gt Wastarn R4

kD
T46-748 Emtern Ave

:l.-h TAP & DIE SETS

+ Jaw width |27mm
[aw opening [20mm
« Jaw depth 75mm !GA‘ rotating vice head
+ 360" double Iotkln; swival basa

MEASURING
. 2 g NSTRUMENTS

* large lockable

cabinat
+ Bara thick revarsible

plywood faced warktop  « LWH: 1205x600:850mm
+ Constructed from robust, haavy gauge steal

OMLY £7. 99 EXVAT

£9.39 INCVAT

y " “PROKIT - CAB2P(pitured)

= Double action r for accurate airfpaint control
* Precision machined nozzle »

m-hvmmsus SPEED LATHE

AND SEPARATE MILL
DRILL HEAD -cLas0M &

CLI5IMH
(ATTACHMENT)

= 250mm batween centres
= 153mm swing over bed

. l:lﬂ'h GRINDER STAND

Compley 524%
£294,

mountngs &
feet anchor holes

EXVAT INCVAT
£12.75 £14.98
E1895 £22.77
E25.A9 £29.95
ENSS E3519
£3195 £39.89
(BGEW

D 150mm

EINS5 E15LIY
EIM95 E15057
EM095 E17019
E15095 E187.04
E13995 E213.14
EI7995 E4dbM4

t REJ.I(HI'CDPI@IBW:! £BA57 Inc VAT

. [ ™ "M ELAST CABINETS

* Blast ing,
suﬁ;“:rx?nk
burrs, carbon & dirt
& revitaliss aluminium

* 1,020 fr/h Max

Spacial hese
ONLY £213.95 EX VAT £25.14 INCVATS

Shown with |

de staal |
dwer s |

| = ldaal
=1 58 fm air displacemant

| -18 Bar Max Working Pressure

01325 380841
01304 373 434 |UVERPD
01332 290931
01382 225 140 |L
0131 459 5919
IToce

0191 493 2520
0141 332 9231
01452 417 948
01472 354435
01482 223161
0208 518 4286
0113 231 0400

00 l'ln H
MA]DSIOI? o,

57 Ugper Stona Stras!
MANCHESTER

Hl? Chﬁin‘fhld Road,
MIDDLESEROUGH
Mandale Trianglo
ORWICH

m Streat
HOTTINGHAM
211 annr Parliaman Street

REOROUGH

lﬂ? Lincoln Rood, Milf

Streal

OHDON
50350]‘ Leo Bridge Road, Leyton, E10
020 7433 129

Olﬂl 769 572
0161

?'I Mm(lwsl- Rood, Altrincham
01;23 622160
015‘2 677881
0“03 766402
0115956 1811

01733 311770
lold

01202 717913
13? 139 Bournamouth Rood, Parkstons
PORTSMOUTH n:s ‘9265 a777
277283 Copnor Rood, G
G772 703268

53 Blackpool Rood

HEFRELD 0114 258 0831
gafrrlluungﬁd ‘ H"‘%’n 8055 7788
516-518 Portswood Road
Hl TRENT 01782 287321
382-394 Watarioo Rood, Han!
0191 510 4773

SUNDERLAND
13-15
swsa}w %‘2 TR0
7 Samist Rond, Liansomlat
SWINDON 01793 491717
21 Victorin Rood
TWICKENHAM 020 8892 9117
83.85 Hoath Rood
WOLVER| 01902 49413856
Porkfield Rood, Bikion

ESTE

tﬁﬁnw

r20 8558 B284

For security reasons, calls may be monitored. All prices correct at time of going to press.We reserve the right to change products & prices at any time. All offers subject to availability, EX OE. Please quote ref, M1 when responding to this advert.

£33.95 £30.89

. ﬂ.‘h DRILL PRESSES

01905 723451

+ Power foed

= Screw cutting facility

» Transforms the CL250M
into a superb Latha/Mill

OMNLY £159.95 EX VAT
£187.94 INCYAT
WAS £199.69 INC VAT

* 430mm between centres
* Compound slide with 4 way wol post
= Power fod screw cutting facility
» Forward/reverse lathe operation
* Clutch for independent mill/drill operation
Shown with optional floor stand
ONLY £119.95 EXVAT  £140.94 INCVAT
ALSO AVAILABLE: CL430 - As above but
without the MIllDrill head,
ONL‘I’ £549.95 EXVAT {646.19 INCVAT
The MDrill head is not svaitible separatdy

MICRO MILLING &
DRILLING MACHINE

* Variable speed 1000-2000rpm
*MT2 Spindle Taper

300mm betwaen cantras
» LHRH thread serew cutting

* Elactronic variable
» Self cantaring 3 jaw ¢ SE‘i-&glﬂrnl

* Gear change set * Power feed

FUI.L RANGE OF
ESSORIES AVAILABLE

ﬂl‘h 12 SPD MIH..-'DRIIJ.

Precision engineered with ‘

cast iron head, base & column . PR

* Spindle speeds 100-2150rpm 148 I
* % Hp 230v, | Ph motor I
* Accessorias avalhble

= 63mm miling cuttar

* 1bmm chuck

- bl sas 5851900 S

NEW

|| SPRING /SUMMER CATALOGUE

Order dm M‘ﬂ:ﬁﬂkﬁo vk
mail: sales@machine 0,uk
TEI.EPHONf 0355 450 1855 ﬂ.O(Al. RATE)




SEE US AT GUILDFORD 16-17TH JULY 2005!!

PHONE FOR YOUR FREE 120 PAGE
CATALOGUE 01582 471900

G INEERIN G SUPPLIES | ORDER ONLINE AT WWW.CHRONOS.LTD.UK |
CLARKE VARIABLE SPEED LATHE CLARKE & SPD LATHE C/W MILL HEAD CLARKE 300M VARIABLE SPEED LATHE ::*U\RKE MICRO
> ILL/DRILL
PECIAL
PACKAGES
VAILABLE
DRILL CAP - 13MM
THROAT 140MM
259MM BTN CENTRES 300MM BTN CEMNTRES
SWING - 153MM SWING - 180MM SPEEDS 100-2000
POWERFEED/SCREWCUTTING INC POWERFEED/SCRENCUTTING INC TABLE-240X145
MILLING ATTACHMENT AVAILABLE DIGITAL READOUT KIT AVAILABLE 30 SPINDLE MT2
CLARKE 12 SPEED SHOBHA &” ROTARY TABLE
MILL/DRILL TAILSTOCK & DIV PLATE SET SPECIAL OFFE R!!
" A DE PRICE
. AL XPo0 TABLE ONLY £90.00
A30MM BTN CENTRES - XP101 TABLE + DIV SET £110.00
BRR Con = 2du SWING - 305MM —$n) XP1 TABLE + DIV SET
SPEEDS 90-2150 POWERFEED/SCREWCUTIING | - + TAILSTOCK £139.001
M"‘Mﬁ;” 4 WAY TOOLPOST INC N £12% 09 :
| MOTOR-3/484P SHOWN ON OPTIONAL STAND DETAILED MANUAL Code XP1 “TAh WHILE STOCKS LAST!
YERTI S0 BIviDaa HowoH VERTEX 6" & 8” ROTARY TABLES NEW - MICRO MACHINING DVD S BY J F RODRIGUEZ
( A EXCLUSIVE TO CHRONOS - SOLE UK DISTRIBUTOR
-\ THE MILLING MACHINE & ITS USES AN g
o i 4 HOURS LONG. COVERS ALL ASPECTS OF MILUNG o ",
4 CODE DVD] - £34.95 INC @
&£ & GRINDING LATHE TOOL BITS AND OTHER THINGS ao .
- 90 MINS. CODE DVD2 - £26.95 FR Viceos
Code PRICE o
XP17 526800 £194.00 , MICRO MACHINING ON THE TAIG/PEATOL LATHE W .
2 HOURS, INCLUDES FACING, TURNING, GROOVING, PARTING, / 4
CHAMFERING, DRILING, TAPPING ETC ETC ON THIS POPULAR ) '
VERFRE ICTVPE: MILLING: VicRsn SMALLMACHINE, EXERCISES ARE APPLICABLE TO ALL SMALL LATHES ““w/
CODE DVD3 - £26.95
Q ! m ADVANCED TAIG/PEATOL LATHE OPERATIONS .
HV6 TABLE £125.00| | 4HOURS. SEE THE PEATOL LATHE PERFORM SOME OF THE @ 2\
m TSI TAILSTOCK m £47.95 MOST UNORTHODOX MACHINING TECHNIGUES THAT MOST .
Code JAW WIDTH PRICE XP10 DPIDIV SET  &é88 £37.95 THOUGHT WERE IMPOSSIBLE oo | .
cG6 & g6 £69.951 XP11 HVBTABIE  &aaéee £192.00| | copepypd-£34.95 ke FR Vi
CG7 5 (K5 SH0600 £79.9511 XP12 TS2TAILSTOCK #2606 £58.00 -
CG8 K6, £330 £99.0011 XP13 DP2DIVSET  £6900 £52.00 THREADING ON THE LATHE
T AT T P YT TR Tt 2 HOURS. FINALLY THE MYSTERY OF THREAD CUTTING HAS
CHRONOS IMPORYED CHUCKSI EXAB BEEN MADE SIMPLE ENOUGH FOR THE BEGININER
O e e CODE DVDS - £26.95 —
SC
Tade v pRICE MACHINING OPS ON THE 7X10 VARIABLE SPEED MINI LATHE
ﬂ’g BOMM  E39.95 4 HOURS. THIS DVD IS ALL ABOUT THE 7X10 VARIABLE SPEED MINI LATHE CURRENTLY OFFERED
e o ' UNDER VARIOUS BRAND NAMES INCLUDING THE CLARKE 300. IT IS VERY THOROUGH INCLUDING
W [NDEPENDANT Code  SHANK  PRICE A FULLTOUR OF THE MACHINE AND SHOWS VIRTUALLY VERY BASIC MACHINING CUT A LATHE
e I 7 - b G e o CAN DO. AN EXTREMELY INFORMATIVE PRESENTATION WHATEVER TYPE OF LATHE YOU HAVE.
£k B IRV | D
GZ16 16MM £3106 £18.95 MILLING WITHOUT A MILLING MACHINE
2 HOURS. LEARN HOW TO DO SUCCESSFUL MILLING WITHOUT
2" BORING HEAD SET C/W TOOLS SET OF 9 TCT BORING TOOLS AMILL - USING YOUR LATHE AND EVEN A DRILL PRESS.
CODE DVD7 - £26.95
el ™ MAKING GEARS THE EASY WAY
ACCEPTS 4 HOURS. THE SECRETS OF THE HOB REVEALED, HOW TO USE ONE AND EVEN HOW TO BUILD
. 1/2" ONE FROM SCRATCH ON A SMALL - MEDIUM SIZED LATHE AND SMALL MILLING MACHINE
TOOLS Code SHANK PRICE CODE DVDS - £34.95
—— s o T ?}5 S FURTHER DETAILS AT WWW.CHRONOS.LTD.UK
cG32 MT3 £69.50 XP162 10MM  £12.00 OR ASK FOR OUR DVD LIST
cG33 RB £69.50 XP163 1MM  £15.00
LITTLE HOGGER INDEXABLE ENDMILL SET SETOF 3 FlYCU'ITEI!S WITH 1/; SHANK 5 PC QUICK CHANGE TOOLPOST SET SPARE HOLDERS FOR MYFORD & BOXFORD
TOOLBITS INCLUDEDI| SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1
AS FEATURED IN MODEL BNGINEER WORKSHOPII . BORING & 1 PARTING SYSTEMS
29 95 ! ' TYPE PRICE
| MYFORD STD £13.95
MYFORD EXTENDED  £19.95
Code PRICE Price BOXFORD STD £17.95
CG187 S48 £15.00 BOXFORD EXTENDED £24.95

= SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

=== PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONOS LTD, UNIT 14 DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
fasterCard TEL (01582) 471900 - 5 LINES FAX (01582) 471920 WEBSITE WWW.CHRONOS.LTD.UK J
; EMAIL SALES@CHRONOS.LTD.UK




Highest Prices Paid For

Railway Relics

LT Totems
mmm-mhcmm

Posters Locomotlve Plates
for nameplates, smokeboxes &
uu to £2.500 for GWR cabsides

= ¥78063

Carriage Prints
Up to £150 offered

Cast lron/Enamel Signs
Especially from smaller companies

Signalling items &
nandtnmpu

Tickets, Handbil!s & Paperwurt

IMMEDIATE COLLECTION & SETTLEMENT ANYWHERE IN UK
FREE VALUATIONS INCLUDING PROBATEANSURANCE

PETER CLARK 01788 521491
9 Manor Road, Leamington Spa CV3I2 TRJ

COMPASS HOUSE
MODEL ENGINEERING

5" Gauge Class 23
“Baby Deltic”
Features
4 Axle hung motors
Sprung bogies
Electronic controller

Ready to Run*
From £1495.00

BATTERY ELECTRIC LOCOMOTIVES

7%" Gauge Class 35 "Hymk

With its four axle hung 280 watt motors and 150 amp
electronic controller our “Ready fo run* Hymek”
will pull a three car train all afternoon!

From only £2995.00 on the track!
‘Rogy wo “Not

Colour Catalogue £2.50 Post paid
HIGH STREET, ROTHERFIELD, EAST SUSSEX, TN6 3LH, UK
PHONE: 01892 852968 - 07711 717067
www.compass-house.co.uk
E-Mail: sales@ compass-house.co.uk

THE MOST VERSATILE TOOL FOR TURNING & FACING

I's easy to see why our biggest selling turning tool is the SCLCR. This tool
[can turn and face a bar without altering the toolpost. and the 80 deg nose
angle gives much more strength than a 60 deg (riangular) insert.
The NJ17 insert cuts steel, stainless, cast iron, phosphor
bronze, brass, copper, aluminium efc. Please state shank
size required - 6, 8, 10 or 12mm square section Spare
inserts £4 94 each for 6-10mm tools, £6.72 for 1 2mm

SPECIAL OFFER PRICE £30.90 (MRRP = £57 37)
USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough turning lool uses the same inserts as the 6.8 ‘&
and 10mm square SCLCR ool above, and the boring bar below
The good nows s that it uses the other two comers! These 100
deg comers are extremely strong, and rigid enocugh for rough
or intermittent turning. The insert ia mounited al 75 deg to the
lathe axis. Only available in 10mm square section ow!

SPECIAL OFFER PRICE £33.50 (MrrP = £57.37)

-

PROFILING WHEELS or SHAPING AXLES & PILLARS?

i you need to create fancy or complex shapes, our SRDCN button tool is
invaluable. The 10mm square shank holds a Smm dia cutting insert, and
gives greal versalility, superb strength and excellent tool

Mr D Hudson of Bromsgrove SME has used these lools
since 1995 to profile the special form of tyre treads for
his self-steering wheel sels with greatl consistency
Spare inserts cost just £3 85 each

SPECIAL OFFER PRICE £30.90 sRRP = £56.28)
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR ool uses a 55 deg insert, all 9 to small di L
components when using a tallstock centre. It can also profile back-anglea
A very worthwhile addition to our range. 10mm square shank

Some of owr cuslomers even use these tools for

roughing oul 55 deg screwthreads. What will you use

yours for? Spare inserts cost just £4 94 each

SPECIAL OFFER PRICE £30.90 Mrre = £57.37)
A TOP QUA BOR BAR FOR YOUR

Bar Dia. Min Bore Here's your opportunily o own a lop quabty
boring bar which uses owr standard CCMTO08

8 mm 10mm__ linsert. Steel shank boring bars can generally
10 rrvim 12mm  |bore to a length of approx 5 mes .

their diameler Please stale bar
dia required - 8, 10, 12 or 16mm
16 mm 20mm __ISoare inserts just £4.94 each

SPECIAL OFFER PRICE £34.90 srRP = £72.35)
WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

The onginal and famous Kil-Q-Cul parting tool fits the vast majorily of ME
lathes, including MLT & ML10 machines. regardiess of L The
tool can part through 1.5/8" dia. bar

It comes complete with key lo insert and eject
the tough, wear resistant insert. Cults virtually J
all matorials. Spare inserts just £7 73 each

SPECIAL OFFER PRICE £47.00 MRRP = £70.50)

RUKO S0 DEG HOLE TYPE DEBURRING CUTTERS

Made in Germany, Ruko deburrning cutters are 5% cobalt HSS for
extra life, Excellent chip removal prevents clogging in the
workpiece. Used al slow speeds, these lools are ideal for
chatter-free deburring and countersinking. Easily ml-rptmd
HMNMCMM!M!U\.M

12 mm 16 mm

Head Shank Price
g%i Dia (mm) ;ﬂ Dia (mm) Each
Sto10 " l." 59
1Ww1s I l! IO £18.43
150020 28 85 12 £35.52

INDEXABLE TOOLS COME COMPLETE WITH 1 INSERT

Please add £1.40 for p&p, imespective of order size or value

8. =

Greenwood Tools Limited
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 B77576 - Fax: 01527 579365
Email: GreenwTool@acl.com
Buy securely online: www. greenwood-tools.co.uk




The International | /_\/ Visit the Shop That's
Got the Lot!

& i - Reeves 2000, Appleby Hill  g.an. o
New Products Always Being Added* At Aoraous 9:00am- 4 30pm Monday - Friday
Warks, CV9 3ER 9:00am-12.30pm Saturday

Full Boiler and Flanged Plate Service Available.
Competitive Prices and Prompt Delivery
**Boiler Kits Despatched within 7 days!™

The World's Largest Stockists
of Model Engineering Supplies {o_ﬁ/

Drawings and Castings Currently Available

31 Stationary Engines 52 'Up to 32" Locomotives' 34 74" Locomotives
including. nehxding inchuding

QM?GI! i 040 Bﬂ Tank Loco 0-4-0 m Tank Loco

Lady Stephanie Engine 0-4-0 Tich Tank Loco 0-4-0 Elidir Tank Loco

Mary Beamn Engine 0-4-0 Hunsletie Tank Loco 0-4-0 Romulus Tank Loco
YWWW 0-6-0 Rob Roy Caledonian Loco 0-4-2 Tom Roit Tank Loco

riple Expansion Marine Engne 26-2 Firefly GWR. Loco 0-6-0 Holmside Tank Loco
Trojan Vertical Engine 0-8-0 Caribou Canadian Infernaional Loco 0-8-0 " Tank Loco
Viscan Beam € 440 Virginia Early American Tender Loco 92 d e, by e
13 Road Going Vehicles 62 5" Locomotives Workshop Equipment
includ nchding lnd.lding

Scﬁ'n- Convertible Engne 0-4-0 Ajax Tank Loco Tool

1.5" SC AlichinTraction Engine 040 Tank Loco Goand & Indexing

1.5° SC Marshall Portable 0-5-0 Tank Loco Goapeﬂmﬂn;?wq&a&m'rw
2° SC Clayton -4-0 Asia "Europa’ Class Loco Lathe rnnlpl-lln
2" SC Lincoinshire Lad Traction Engine azeamslrnumww Light
2" SC Thetiord Town Traction Engine 4-4-0 Maid of Kenl Tender Lot Reaves mm
Tscmw 440 Tendar Loco Sparey Tailstock Turret
4" SC Foden Timber Tractor.. 4-6-0 King's Own Terder Loco Versatile Dividing Head....

For full product listings, please see our website

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME 25th Edition Catalogue

Reeves 2000 9-00am-4 0pm Monday - Friday
Appleby Hill 9:00am-1230pm Saturday

Austrey Py ,'”. o
Atherstone Tel: 01827 B308%4  sales@ajreeves.com : \
Warks CV9 JER  Fax 01827 B30631  hitp www.ajreeves com
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POLLY J MODEL

Polly Model Engineering Limited
Incorporating Bruce Engineering
For all your model engineering requirements.

POLLY VI

The latest in the line of rugged. relisble, easy to build Polly Loco Kits. A serious ‘main-line’ loco, ideal for club
use, available now in 12 fully mschined kit packages normally shipped over 12 months. Based on the successful
POLLY V tank loco, inheriting many of the traditional engineering features for which POLLY loces are
renowned.  See web page or catalogue for our range of loco kits and riding trucks currently available.

‘Wide range of stationary engine kits (Stuart & Anthony Mount) available, togather with comprehensive model
engineers supplies. New items include: high quality metric nuts and bolts, §° gauge display track.
Note: No minimum order charge and postage at cost on supplies,

See us at exhibitions or find these & other items in our
Supplies Catalogue £1.75 posted UK $5 worldwide
Polly Loco Kit Catalogue £3 Stuart Models Catalogue £5
Polly Model Engineering Ltd (Inc.Bruce Engineering)
Bridge Count, Bridge St., Long Eaton. Nottingham, NG10 4QQ
tel. 0115 9736700 fax 0115 9727251
www.pollymodelengineering.co.uk

iy

A Workshop in your Garden
EASY SELF ASSEMBLY

¢ Concrete construction « Fire-resistant
« Maintenance-free « Extensive range

': - Y For a colour brochure call
01386 438 990

or visit

www.garages-sheds.co.uk

Hillside House, Stratford Rd
Mickleton Glos GL55 6SR

| maxitrak |

- cmreheﬂsi‘fe range By moca @@E
steam locos & kits
S info@maidstone-enginearing.co.uk

A COMPLETE RANGE
OF MATERIALS
- PROMPT MAIL ORDER -|
BRASS . COPPER . STEEL .
BAR . SHEET . TUBE . ANGLE
B.A BOLTS . RIVETS . ETC
Catalogue

£3.50 [ catatogue £1.00]

www.maxitrak.co.uk

MAXITRAK | M.E.S 10 LARKSTORE PARK, LODGE ROAD,
STAPLEHURST, KENT TN12 0QY 01580 893030

MX25

STRLUING AND
HOT AIR Ef\lGlNES

Stirling
and Hot

Air Engines
* Darlington & Strong *

£34.75 inc UK. delivery

If you have ever observed The Stirling Society’s stand at an
exhibition will almost certainly have seen the indefatigable
figure of Roy Darlington demonstrating his models and
generally “spreading the Gospel according to the Reverend
Stirling”, as he puts it.

In this book, helped by the CAD skills of Keith Strong, Roy
describes how to design, build and optimise Stirling engines,
and a broad selection of his engines is also described. Plus there
is a considerable amount of information on the manufacturing
and machining techniques Roy has used during many years of
designing, developing and building hot air engines.

This is a major addition to books on the subject of hot air
engines. 240 pages. 400 colour photographs. Hardbound.

Driving Steam
Locomotives - an

Introduction

* Holland & Ryder *
£6.60 inc U.K. delivery

Based on the notes prepared for participants on a ‘Footplate
Experience’ course to read before the day so that they could
extract the maximum possible enjoyment from their time on the
footplate, this book is an excellent introduction to techniques of
driving steam locomotives, especially for any model engineer
faced with driving his new steam locomotive model for the first
time.

If you have ever looked at a steam locomotive and wondered
“what does that do?”, or “why is the driver doing this now?”,
then this is the book for you; it may not give you the knowledge
to jump onto the footplate of Flying Scotsman
and drive her non-stop from London to
Edinburgh, or to drive a New York Central
‘Hudson’ speeding the Twentieth Century
Limited through the night between Albany
and Chicago, but it will give you a solid
introduction to how a steam locomotive
works, how it is driven, the duties of the
driver, and also the fireman.

As all steam locomotives function in the same basic way
whatever their size, the bulk of the book is all
embracing, but a chapter covers the
differences peculiar to the model and
miniature gauges, making the book equally
useful for the person who has just obtained a
smaller steam locomotive, and requires a
primer on how to operate and look after it.

48 A4 format pages. 17 drawings and
diagrams, 40 B & W photos. Softcover.

Overseas customers please allow 10% extra for delivery

MAIL ORDER (no stamp required in the U.K.) to:-
CAMDEN MINIATURE STEAM SERVICES
FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB
Tel: 01373-830151 Fax: 01373-830516

www.camdenmin.co.uk




gandmtools

Have a look at our new website,
new arrivals page changing every day

web: www.gandmtools.co.uk

LATHES

Engineers Tool Room BLS/20 cantra Latha with Smnd &
Tooling, 240 Volt VGC 550,00
Emco Maximat Super 11 Cantra Lathe, Tﬂolmn,ﬂph,'c"ﬁﬂ 0
00.00

Boxford VM30 Variable Spesd Vartical Mill 30 INT

Spindla,Callat Chuck 3ph B
Tom Senior Vertical Milling Head, 2MT
SIP MilyDrill NEW, 1ph 3MT

Stand For Abova
Emco Maximat Super 11 Contre Lathe, Tooling, :h:lh,\l'E[I:”-Ej Mikron 79 Gaar Hobbar .
Emco Maximat Super 11 Cantre Lathe, Tnnlmu,aph.\l'ﬁﬂ ... Strausak Gear Hob Sharpel

2100.00 Alexandar 2B 4 Spindle Ei
Emco Maximat Super 11 Cantra Lathe, Tooling, 3ph,\"GI: ...... Hauser 3BA Jig Borer,3ph ..
00.00 Hauser 2 BA Jig Borer3ph

Conact Cadat Plus CNC Lathe, Used Dnce Ull’\f,ﬂn \lﬂ". -~ Bachler Pinion Leaf Cutting Machina .

Clock Gear Cutting Machine, Constructad from

Pultra 1750 Banch Lathe, Drive Unit, Collats,
Chucks,Tooling,1ph VBE.......cocoec e
Pultra 1750 Banch Lathe, MotarWall
Tooled,Collets, 1ph, VBC......coccorcocvercee
Pultra 1770 Banch Lathe c/w Handrast Tmlslnd(
10 Collats,No Motor ........

...£ 350,00
Denford Starturn CNC Banch| lsiho,l uh Manual .£1000.00
Denford Orac CNC Banch Lathe,1ph, Manual ... £1450.00
Baxford AUD 57 x 22” Latha, Well Toolad, New !40 Volt
Single Phase Motor, VGC 850.00
Baxford BUD 5 % 22" Lathe, PCF Toolad, VGC,and New

240 Volt Motol £1650.00
Boxford AUD 4'% % 187 Lathe, Toolad, New Single Phase
Mator Fitted £1250.00

Boxford Model A4 x 18°

Lathe,Stand,Gearbex, PCF Tooling, Single Phase .....£1250.00
Myford Super 7B Longbed 35" x 30° Green 3 & 4
Jaw,Faceplate, ACTP Steady, 1ph. ....£200000
Myford ML7 3%" x 19" Lathe ....... £ 650.00
Myford Super 7 Long Bed Bench Latha, 1ph, Old, .£ 600.00
Myford Supar 7 Banch Lathe wath Tray & Blocks, 1ph,
Tooling, £1000.00
Colchaster Triumph 2000 Gap Bed Lathe, 7% x50,
3ph.Tooled

Colchaster Triumph RH Gap Bad Latha, Wall Tnnlu:i, ‘.!ph

Colchaster Chipmaster 5 x 207
Lathe, Metric, Tml:d,ﬂuat.\'ﬁl:ﬁah
Colchester Bantam 1600 5° x 207, [Lata Typa)

Chucks Lever Op Collat Att CnnlunL CII:TP Guards,Light,
Manual, 3ph, VGC 0.00
Colchester Bantam 1600 5% x 207

Tooled,Coolant ACTPVEC 3ph....
Harrison 280 CNC Manual/CNC

Harrison 13” Swing Latha, Old & Dirty But Iluns\!aw
Well Tooled, 3ph 650.00
Harrison M300 6” x 40 Centra Latha, Basic Twhng,aph ,,,,,,,

Harrison M300 6" x 25" Gap Bad, Wall Tooled Inc I.a\mr Up
Collet Chuck 3ph £2750.00
Harrison 140 5% x 257 Gap Bad Lathe Tooled 3ph £ 950.00
Harrison L5 4% x 25" Gap Bad Latha Wall Tooled,

Variable Spaed Drive,1ph,GC £1200,00
Puttra 1770 Cabinet Mountad Micro Lathe,Drive Unit,Well
Tooled, 3ph £1250.
Acomn l:apslan Lathe, 1ph, Cut Off Slide,0ld ...
Acorn Capstan Luths, 1ph, Cut Off ﬁilin, Uld,..

DRILLING MACHINES

Baxford Union Pillar Drills, Rack Op Table, 3ph......£ 325.00
Buxford Union Fillar Drill, 3ph, Excallant Condition.£ 450.00
Thoka Arbo No 2 6 Station Turret Drill Haad3MT ..£ 175.00
Sparas Awailabla for Fobco Star7/8 and 10/8

Pillar & Banch Drills ... manil POA
H & G 23N Banch Tapm'ln Mschmfm'ud ma' -m Drill
Chuck 3ph

Startrite Mercury Bench Drill 3ph ..o, .{ 150 II]
Clearance of Meddings, Startrite, Progress, Tauco,Fobeo,
Union Pillar & Bench Drills
Choice of 25 all Three Phase ...
Meddings Pacera Pillar Diill.......

Clarkson T & C Grinder,1ph
Thiel 158 Duplex Universal
Equipped 3ph
Avon CNC Vartical Mill Anilam Crusadar 2 Control,
3ph, Not Working,

£ 500.00

POWER HACKSAWS/BANDSAWS ETC
Axminstar Power Tools Matal Cutting Bandsaw,1ph.
2

Startrite Matara 107 Cut Off Saw,3ph ..o £ 31500

Startrite 18-5-5 Vertical Bandsaw,1ph, 240 Vol .....£ 750.00

Midhage H3804 Pracision Circular Saw, 150mm Blades,3ph
£ 25000

GRINDERS LINISHERS,POLISHERS

Alaxander Singla Lip Grindar3ph.........

Christan 05-8 Dnill Point Grinder,3ph VGC

Dronsfield Eagle Surface Grinder,Coolanrt Unit, Man

Chuck 3ph £ 55000

Vicaroy Double Ended Grinder, Pedastal Stand,

3ph,VGC. £ 15000

Christen 05-8 Drill Point Grinder;3ph,

Lots of woling. £1650.00

Briarlay ZB25 Drill Point Grinder on Cabinat Stand Some

Tooling 3ph £ 750,00

Clarkson Radius Grinding Attach £ 21500

Vicaroy Double Ended Buffar/Polishar3ph ..........£E 22500

Tumer 67 x 16" Heavy Duty Balt Linisher,

Spare Balts 3ph £ 50,00

Hauser Jig GrinderWell Tooled 3ph......ccocovcvevriene £3750.00

Jones & Shipman 540 Surfaca Grindar,

Mag Chuck 3ph

Erzall Rotary Filing Machina,3ph
Canning 2HP Polishing Spindle 3ph

SHAPERS

Elliott 145 Shapar, 3ph .....cccocieusciciiracsimae 1]
Main Gear For Alba Shaper & Box of Other

Spara Pants £ 10000

Box Table & Other Parts for Elliott 10M Shaper LOTE 100.00

BOXFORD SPARES & TOOLING

Change Gaars (Also Fit Southbands)
16T-£10,18T-£11,20T-£11. 21 T-£11, 22T-£11, 23T-£11,
T-£11.26T-£11 27T-£11,28T-£11 30T-£12,

A T-£12,32T-£12,35T-£12,36T£12,37T-£12,38T-£14,
40T-£14,01 T-£14,42T-£14 MT-£1445T-£14,
46T-£14,48T-£14 60T-£15,52T-£15 53T-E15, 54T-£15,
56T-£15,59T-£15,60T-£15 54T-£15, 71 T-£14,
75T-£18,79T-£18,80T-£20,88T-£12,100T-£25,127T-£30,

Saealey Fillar Drill, 1ph

MILLING MACHINES

Tom Sanior M1Vartical/Horzantal Mill, 1ph, VGC ....£1450.00
TEP CNC Bench Engraver, 1ph, Unused, As New .. £ 750.00
Aciara F3 Vertical/Hon Tolroom Mill, 3 Axis DRO, Wall
Toolad,3ph £4750.00

Tom Sam‘n M1 VarticalHorizortal Mill, 240 volt S:nds
Phasa, R Work! £ 775,
Bridgaport Varispaad Turrat Mill 42" x 3° Table, Pﬂw:r
Feed, 3ph

Bridgaport Varispaad Turrat Mill, 427 x 9° Tabla, anr
Feed, 3ph. £ 975.00
Aloxander 2A Die Sinker/Engraver, Single th;m

Valt VGC £ 500
Adcock & Shiplay Vertical Mill, 40 NT,.'!ph
Beavar Mark 2 Turret Mill, DRO 3ph
Buford 185HMC CNC Horizontal Machini

Burka Machina Tool Ca. Small Horizontal Mill, Old £ 250.00
Cone ct Contour Mmur Vertical CNC Milling Machine, used
Onea,l 1ph £2750.00
KRV Turret Mill, DRO, 3ph
BCA Jig Bora tr'Mllli, Stand, Collats 3ph, .
BCA Jig Borar/Mill, Stand, 4 Coluls,ﬂaylnn ﬂsuci

Vica, Iph. £ 975.00

...£ 750,00

100/127T Ci d Gear

127111357 Ci d Gear

S4/18T C d Gear

T2/18T G d Gear

32T Tumbler Raversa Gear

Boxford Manual “Know Your Latha™ New Copies &

Di & Parts List £ 1500
Boxford 4™ Chuck Backplate, Drillad Usad £ 1000
Boxford 57 Chuck Backplatas New £ 000
Boxford 5 Catchpl £ 1500
Pratt Burnard 4™ 4 Jaw Chuck ..o £ 7500
Toolmex 67 4 Jaw Indepandant Chuck Fitted Besford
Backplate, NEW £ 15500

Boxford Lathe Cabinets,Cupboards,Coolant Tank,
Tray,ldeal for Many Small Lathes
Hnadsleck Saddla & Apron Parts Availabla.
" BS T
Boxford Changa Gear Caver ...
Boxford Change Gear Quadrant..
Boxford Topslide A bl
Boxford T-Slottad Boring Tnbla &4 x 17
Fits in Placa of Cross Slide NEW
Boxford Power Crossfeed Saddle Assembly
Boxford T-Slotted Cross Slide NEW,Fits

AUD,BUD,CUD,TUD ModalsAB&C ...
Boxford Taper Turning Attachment,Complets ..
Boxford Scrow Cutting Gearbox & Leadscrew
Boxford Cross Slide Stop
Boxford Cut Off Slide .....

emall sales@gandmtools co.uk

Mviord Supar 7B Long Bed Bench Lathe, 31/2°
x30" . 3 and 4 Jaw Chucks, Faceplata, Catchplato
Tray & Raising Blocks, (lCTP. Rear Tool Post, 1
Phase, Good Condition, £2000.00 plus vat.

Colchester Student 1800 67 x 407 Gap Bad
Lathe, 3 & 4 Jaw Chucks, OCTP, Faceplats,
Catchplate, Drll Chuck, Manual, 3phase, Vary
Good Condition, £5250.00 plus vat.

Colchester
Triumph
71/2" x 30" Gap
Bed Laths,
Tooling, Good
Condition,3 phase,
£1250.00
plus vat

Engineers Toolroom Centre Lathe. Very
Wall Equipped, 1phasa, Excellant Condition,
£550.00 plus vat.

Windley 127 x 10" x 97 Cast iron Box Cubs, Good
Condition, £120.00 plus vat

Conect Contour Minor CNC Vertical Mill,
Toolholdars, Vice, High speed Head, 240 Voit
Single Phasa, Used Onca Only,
£2750.00 plus vat.

Boxford T-Slotted Cross Slide, Fits all the
Bait Driva Models, New; £125.00 plus vat

Startrite 18-5-5 Vortical Bandsaw,
3 phesa,
£650.00 plus vat.

Benson Verniers Gaar Tooth Viernier, 2.5mm -
25mm Capacity, Casa, £100.00 plus vat.

Bantam 2000 6 Station Capstan Attachment, Good
Condition, £350.00 plus vat.

All items are subject to availability. All items are subject to postage and packing and vat @ 17.5%.

VISA

Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am-1pm only

G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX

emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

Telephone 01903 892510

fax 01903 892221
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NG IMLEC

Applications are being invited for the Narrow
Gauge IMLEC, organised by the Northern
Association of Model Engineers. The hosts this
year are the Wrexham Society of Model
Engineers, and the event takes place over the
weekend of 5/6 June.

Places are limited, so apply as soon as possible
to take part in this popular annual event. Contact:
J. Holdsworth, Southway, Pant Lane, Gresford,
Wrexham LL12 8HB.

Strawberry season

The Strawberry Line Miniature Railway has just
added a new engine shed, based on the old Bath
Road, Bristol diesel depot. This railway is
commercially operated, running on 5in. ground
level track. The double tracked line is said to be
the largest commercial railway of this type in
the UK.

The original depot stood at the west end of
Temple Meads station, and was demolished to
make way for an entertainments centre. The
small version now houses the Strawberry Line’s
fleet of locomotives.

A fleet of battery powered diesel outline,
locomotives are the mainstay of the operation,
with more locomotivess and rolling stock being
added. A steam powered A2 pacific, Blue Peter,
has been steam tested, and is ready to enter
service. Locomotives and rolling stock are built
at the Railway’s own workshops.

The railway features a station, tunnel, sheds and
turntable. A signal box is now being fitted out.
The railway also has a collection of model freight
wagons.

It is open from Easter until the end of October
on Tuesdays and Sundays, and some other days
during school holidays and the peak summer
holiday period. You can find it in the Avon Valley
Country Park, near Keynsham, Bristol, between
the Great Western main line, and the River Avon.
Access is via Pixash Lane, off the A4 between
Keynsham and Saltford.

To find out more contact the owner, Mike Bass,
on 079601 51286.

New cats

Model railway builders and operators will be
familiar with the products of the Miniature
Railway Supply Co. Limited. Rail, sleepers,
signals, points, signs, and everything else to
make the trains run can now be found in their
first catalogue, which replaces the old style
information sheets.

A website has also been set up, complete with
downloadable version of the new catalogue.
Contact details: The Miniature Railway Supply
Co Ltd, 42 Stratford Way, Boxmoor, Hemel
Hempstead, Herts HP3 9AS tel: 01442 214702;
website: www.miniaturerailwaysupply.com

Folkestone Engineering Supplies also has a
new catalogue out, with its comprehensive range
of aluminium alloys, brass, copper, phosphor
bronze, nickel silver, bright and black mild
steels, spring steel, silver steel, ground flat stock,
and cast iron. Also a wide range of fasteners, taps
and dies. Contact them on 01303 894611, or
visit www.metal2models.btinternet.co.uk

A new online shop has been set up by Walsh,
with plenty to interest clock makers and model
engineers. Almost 12,000 items are available to
order online, ranging from abrasives to zirconia.

What is more there are hints and tips, and
details of training.

Not to be missed

Kinver Open Weekend on June 18 and 19,
and the Kinver Diesel weekend on July 2 and
3. Contact Mike Harrison on 0121 602 2019.
Sweet Pea Rally, Nottingham, on June 11
and 12. Nick Harrison on 0115 953 1911.

You can still contact or visit the firm's
showrooms in Beckenham, London and
Birmingham, to buy products and obtain
technical assistance. www.hswalsh.com

TINOLOGY

A discourse on tin has found its way onto the editor’s table. As every non-engineer knows all metal
is "tin". Here are some definitions to help the layman:

Brass: Useful tin mined in Yorkshire, and is said to occur where there is muck. Used to make
monkeys, bed knobs, and lots of money.

Nickel: Tin used to make American money.

Lead: Heavy tin used to make the centre of pencils, and poisonous paint for children’s toys. Also
very useful for stopping church roofs from blowing away.

Steel: What people do to the lead tin on church roofs.

Aluminium: Very light tin, used to make tins.

Wire: Thin tin made by drawing through boilers.

Tinny: Australian tin in bars.

Mercury: Runny tin. Gets longer as it gets hot, so ideal for thermometers.

Iron: Flat tin for taking small creases out of shirts, and putting large ones in. The right sort of iron
can be used to glue bits of tin together — after they have been tinned.

Rust: Crumbly tin made by the tin worm, extensively used in making cars.

Chrome: Shiny tin used to hold rust together.

Zinc: Used for washing potz and panz.

Titanium: Super strong tin used in foundation garments.

Tin plate: The alternative to china for all except traction engine drivers.

Tin glass. Guinness container.

Copper: Very, very, very expensive tin for kettles used by policemen.

Tungsten, Sodium, and Strontium: Light tins. Tungsten grows from bulbs, and sodium grows on
long stalks by the side of the road. Strontium glows feebly in the dark, and in your watch lets you
know what time the lights went out.

Barium: Edible tin fed to hospital patients suffering from transparency.

Gold: Tin that is too soft to be of much use.

Silver: Also soft and useless.

Magnet: Attractive tin.

Uranium: Hot tin containing little gadgets known as atoms. Useful for model submarines.
Platinum and Osmium: Tins used to make pens used with Indium ink.

Tinsel: Tin only found in Hollywood.

CHUCK, the MUDDLE ENGINEER by B. TERRY ASPIN
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A furtive approachl!
SIRS, - With regard to Dick
Clifton’s letter (M.E. 4237, 24

December 2004), 1  would
recommend that one eschew a
furtive approach when requiring
something from the drapery
department. A smiling approach to
the lady behind the counter, coupled
with the fact that an old bloke makes
a change, (though a young one
might make a better change!), will
ensure instant help. Some years ago,
I complained to the lady in the
Katoomba Stitchery that the black
clastic on a card lasted less time in
use on my welding goggles than it
took to thread the wretched stuff.
What you need, she said, is Bra
Elastic. She only had pink in stock,
which clashed with the holly green
of the goggles, but I couldn’t see it
when the goggles were in use. A
metre will do two pairs.

Having moved across the
continent, and about to go on a
shopping expedition with our
youngest, [ asked if she knew where
I could get some bra elastic. She
didn’t, but looked up the Yellow
Pages and enquired of a
conveniently located shop. On being
asked for specifications, she said
she didn’t know, but would hand the
phone over to father. I told the lady
at the other end that I hadn’t gone
peculiar in my old age, and why 1
wanted it. She giggled, and when we
entered the shop an hour later, came
out from behind the counter, and
asked if we wanted bra elastic, and
what quantity. No bother, and smiles
all round. Of course one could send
the Missus or girlfriend, but it would
be less fun. (And they might get the
wrong width!)

Derek Cooke, W. Australia.

Hot Air Engine confusion
SIRS, I found Mike Thurgood’s
article on How Hot Air Engines
Work (M.E. 4243, 18 March 2005)
very puzzling. Three illustrations to
show how a piston would move
according to pressure, and not a
single illustration of the Stirling
Cycle! Surely any reader who was
not familiar with the Stirling Cycle
would be totally confused after
reading this?

As for the final paragraph, does
Mr. Thurgood really believe that a
submarine’s batteries would be used
to electrically heat a hot air engine
to drive the submarine! Why not
use heat to boil water and drive the
sub by steam power.

The Swedish submarines referred

to will be those built

by Kockums using
what is called an ‘Air
Independent Propulsion® system. A
highly pressurised Stirling Engine
uses Helium rather than air to be
heated and cooled to drive the
engine. This is because Helium
only requires about !/6 of the heat
that air requires in order to do the
same amount of work.

Electricity from the batteries is
not used to heat the engine, the
Stirling engine does not drive the
submarine (at least not directly) but
drives a generator that charges the
batteries. This allows the Stirling
engine to always operate at the most
efficient speed not having to be
throttled in any way for slow travel.

The fuels used to run the Stirling
engine are diesel fuel and oxygen.
The two are burned together in a
combustion chamber at such a high
pressure that after cooling the
exhaust products can be discharged
into the sea at any depth, without
the use of a compressor.

Readers (and Mr. Thurgood) may
like to take a look at
http://www.Kockums.com/Subma
rines/aipstirling.html for further
information.

Dick Gays, Leicester.

Not actually the case

SIRS, - As an avid reader of your
magazine, and a novice model
engineer at that, I eagerly read the
articles on how to make things. It is
also nice to have the odd technical
article, and as technical is what I do
(did) I feel I have to comment when
something does not appear quite
right. Mike Thurgood’s article on
hot air engines (M.E. 4243, I8
March 2005) is a good general
article on how these engines work.
However, he rather implies that
cooling is necessary to make them
work. This is not actually the case.

The Stirling cycle is a brilliant
piece of thermodynamics, and is
perhaps unique among heat engines
in that it is thermodynamically
reversible. That is if you put heat in
the hot end you can extract it as
work at the cold end. Alternatively
if you put work in the cold end, i.e.
drive the power piston, you can
extract heat at the hot end. In this
case if you provide cooling at the
cold end you can obtain
refrigeration at the hot end.

For the hot air engine case, what
is not generally appreciated is that
when you expand a gas and make it
do work it gets cold. The work
achieved by the power piston
corresponds to the pressure drop
between TDC and BDC of the

power piston. However, as there is
no such thing as a free lunch only
about 80% of this energy appears as
work. The remainder is used to
expand the gas, and as this energy
comes from the gas itself it gets
cold. Gas expansion is widely used
commercially to produce very low
temperatures and liquid air is made
this way, although high pressure
drops are required. The important
point in the engine is that the
temperature is reduced somewhat
below ambient. This, together with
the increase in volume resulting
from the addition of the power
cylinder volume, results in a
pressure less than atmospheric and
hence the atmosphere can push the
piston back to TDC.

If the low pressure was
dependent on cooling the engine
probably would not work. As the
starting condition is atmospheric
air, cooling with ambient air or
water would only achieve a cooled
temperature of not less than about
10deg. F above ambient, which
would not be enough to produce a
pressure less than atmospheric.
Why cooling is provided is that
when you heat one end of the
displacer cylinder, the other end
sooner or later gets hot due to
conduction. It is necessary to
remove this heat to allow the cold
end to become sufficiently cool and
not negate the cooling due to
expansion. If you study Roy
Darlington’s engines you will note
many of them use test tube like
glass tubes for the displacer
cylinder.  Glass has  poor
conduction, so that while one end is
hot it is possible to touch the cold
end (very gingerly!).

The advantage of pressurising the
engine is that it allows the system to
contain more air. At ambient
conditions the density of air is 0.081
Ib/ft.? and it has a specific heat of
only 0.25 BTU/lb/deg. E Thus a
model engine can only contain a
minute mass of air which can only
hold a minute amount of heat. Hence
the power output is minute.
Pressurising the engine to 10 atm.
(say) allows it to contain 10 times the
amount of air which would increase
the power by a factor of 10. In order
for the engine to work it would be
necessary fo surround it with an
‘atmosphere” also at 10 atm. in order
to get the equivalent affect of the
atmosphere pushing against a partial
vacuum (the pressure inside might
drop to say 9.5 atm. after expansion).
I believe the Philips engine had a
pressurised crankcase to achieve this
affect. The pressure itself has no
direct effect on the power.

While [ seem to have waffled on
a bit, at least if anyone asks you
how a hot air engine works,
between Mike Thurgood and
myself you should know the
answer. I am also flattered that you
quote from my articles in Sutton
MEC’s Newslink, under Club Chat.
I now know that at least one person
reads them!
Keith Roper, Surrey.

All fired up

SIRS, I was quite disheartened to
read Mr. Trendall’s warning (M.E.
4240, 4th February 2005) that
making a copy of the Gatling Gun
advertised in your pages could, nay
would put me the wrong side of the
law. I was even more disheartened
when [ read the statement in from
the Forensic Science Service (M.E.
4243, 18 March 2005). Had it not
been for the developments in the
arms industry we could still be
waiting for a viable steam engine.
What better example of 19th
century engineering wizardry was
there that was neither steam nor
clockwork driven than a model of a
Gatling Gun, non-functional of
course. Not so long back there was
a similar warning in your pages on
the scope of current fire arms
legislation with regard to model
brass cannon. This advised getting
a shotgun license if the touch hole
and bore were to meet. Perhaps this
advice also extends to any cross
drilled piece of metal.

I have to admit a fascination for
both the Colt 1851 Navy Revolver
and the Gatling Gun and wonder if
there is any advice on making
examples of these machines and
also staying well within the law.
This statement, in the current
climate, will no doubt offend many
people but I make no apology.
These inventions represented the
pinnacle of mid 19th century
engineering development and mass
production, far out classing the
humble steam locomotive of the
time. I want to experience the
challenge of building a replica to
the best of my limited abilities. I see
this as an art form and certainly less
offensive than some examples of
recent published “art’.

After reading such a robust
warning on the perils of fircarms
modelling | was very surprised to
read in the same issue the start of a
series featuring the construction of a
5.5in. field gun. Surely this cannot
be so. What if this weapon was
modified to take live ammunition?
Yes, 1 know ridiculous.

Is there now good reason for
enticing either Mr. Trendall or
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someone from the Forensic Science
Service (Fircarms Section) into
writing a definitive article for M.E.
on what we can or cannot model
and more precisely what details to
include/exclude to ensure full
compliance with UK law.

S. C. Walkley, Gloucs.

Political correctness?
SIRS, - I was disappointed to read
in your latest Smoke Rings editorial
(M.E. 4243, 18 March 2005) that
you were intending to stop future
adverts for the model Gatling gun,
after all this is Model Engineer.

This appears to me to be yet
another instance of the creeping
political correctness which, if we
are not careful, will destroy all
forms of private initiative, where
will they decide to strike next?

I personally have no interest in
buying a set of these plans but I do
admire the work that has been done
in researching and preparing the
drawings for publication.

As you know my interests lie in
models of aero engines and it has
been said that without the research
necessary for production of these
models a great deal of history
would be lost forever.

Exactly the same thing can be
said of the Gatling and I feel that
denial of access to the result of this
research is just another form of
censorship.

The letter from Mr. Bottomley
regarding the 1968 Firearms Act
just makes me feel that it would be
less of a waste of his time and our
money if he concentrated on the
ever increasing number of real guns
in circulation amongst the criminal
fraternity.

The only result of the above Act
as far as I can see is that a great
number of valuable collections were
broken up and perfectly law abiding
citizens were denied access to their
chosen hobby. It has done nothing
to attack the real problem and, as
with most other legislation of this
type, it is only the law abiding who
have suffered any inconvenience.
Brian Perkins, Bristol.

Wake up Britain

SIRS, - With reference to the recent
correspondence on the Gatling Gun
(M.E. 4240, 4 February 2005).
Whilst [ endorse all comments
relating to the danger and illegality
of a complete weapon, 1 find it
disturbing that the details and
construction of such an item are
considered to be ‘unsuitable’ to be
even advertised, let alone published
in the magazine. Anyone intent on
producing a weapon of this nature,

Views and opinions expressed in letters published in Post Bag should not be assumed to
be in accordance with those of the Editors, other contributors,
or HIGHBURY LEISURE Publishing Limited.
Correspondence for Post Bag should be sent to: -
The Editor (Model Engineer),
Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 0PS: fax: 01689-886666
_orto dcarpenter@hlghburyleunm co.uk

is at the d

tion of the Editor.

The content of Iemrs may be edited to su.ltihe mgnnne style and spaoewmhble

Correspondents should note that p

involve

o
a minimum lead time of six weeks for material submitted for publication.
In the interests of security, correspondents’ details are not published
unless specific instructions to do so are given.
Responses to published letters are forwarded as appropriate.

for ulterior motives, will do so
irrespective of ‘nanny state’
attitudes. May [ remind all
concerned that model engineering
is and always has been of an
inquisitive and experimental nature,
and long may it be so. We have seen
the beginnings of official
interference in our hobby, but, how
long before some PC little busybody
decides that we should destroy all
information that is ‘dangerous’
(remember that books were burnt in
the past under another dictatorship),
and that all private workshops
constitute some form of Health and
Safety risk, or are indeed a danger to
society? Wake up Britain.

Barry Hares, by e-mail.

Bearings
SIRS, - I refer to Douglas Reid’s
article on Hobbymat Milling Head
Repair (M.E. 4243, 18 March
2005). If the bearings

were

lubricated for life then they are
obviously time expired by 12 years
of use. If they were indeed
lubricated for life bronze bearings
they may well have been sintered
bronze bearings, although Douglas
Reid does not enlighten us. Such
bearings are oil filled during
manufacture and generally last
many years. The replacement with
solid bronze albeit with a grease
filled annulus is one solution

however, even molybdenum
disulphide loaded grease is in due
course going to need some

replacement despite its ability to
‘run dry’ for some time. External
means of top up would appear to be
desirable as Douglas Reid observes
in his closing notes.

Ken Willson, Hants,

Irish model engineers?
SIRS, - I will be moving to West
Cork in Ireland in the very near

MODEL

A new column on I/C engines starts
Steam powered model aeroplane
Gear cutting with hobs

Outstanding fire engine models
Fine classic regulator clock

The Stuart Lathe

Regular features including:

< Penrhos Grange

<+ Savage Wagon

*

P

» Volkswagen Engine

@ The final article written by
the late Martin Evans

future. 1 was therefore wondering
whether there are any model
engineers in this part of Ireland who
would like to make themselves
known to me. | can be contacted
most easily at my e-mail address of
deverett2003(@yahoo.co.uk

There must be some out there,
somewhere!
David Everett, by e-mail.

Sock knitting - the very
last word!

SIRS, - Mr. Derry Dickson’
mystery object shown in MLE. 4241,
18 February 2005 is a Golden
Fleece sock knitting machine, sold
by the South British Manufacturing
Co. Ltd., of 91-97 Clerkenwell Rd,
London ECI1. At least that is the
address given for their ‘Tuition
Parlour’ and sales office.

Sadly Mr. Dickson’s machine
appears to be in poor condition and
is without the 80 latch needles
needed to function. The vertical
needles around the periphery
perform the basic knitting, while
the optional radial needles impart a
ribbed effect to the sock. Sock
knitting machines were made by a
variety of manufacturers notably
Griswold and were sold well into
the 20th century. They were
reportedly given to amputees from
the Great War as they required only
one hand to work them and created
the means to earn a living.

They were not easy to operate but
in the hands of an expert were
capable of producing healed socks,
hats, tea cosies, knitted place mats,
mits and similar knitwear. | have a
set of instructions for mine obtained
through the kindness of the curator
of Bradford Industrial Museum
which has several working
machines. | also acquired a peculiar
accessory called a ‘set up’ with a
retractable set of conically disposed
hooks to aid threading up and
starting, but I have not yet
succeeded in making a complete
sock. Several years ago I took it to
Leeds University Textile
Department where a technician
showed me how to operate it, but
every time it is operated one risks
damaging the precious latch
needles which are difficult to obtain
now. However, you could try
www.angoravalley.com/sockmach
ines/accessories.html#Needles

My machine came from a lady
in Nottingham who  used
Griswolds placed with out workers
to make expensive cashmere
‘shooting’ socks. The machines
worked well with heavy gauge
cashmere yarn.

Philip Purkis, West Yorkshire.
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There was always a good crowd around the

Ickenham DSME stand.

THE
AT THE T4th

Malcolm Stride

reports on some particularly good
support from the clubs that
attended the Exhibition.

his year I have decided to group this report

by ‘floor’ so we will start with the ground

floor and work upwards. The first stand [
visited was that of Ickenham DSME. As is usual
with this club, although they are tucked away at the
end of the ground floor there is always something
interesting on the well laid out stand. This year,
apart from the enormous Tal/lisyn locomotive on its
building stand, the thing that caught my eye was the
rope-making machine being demonstrated at the
end of the stand. | am sure many model boat
enthusiasts found this interesting. This one was
built by Peter Cathcart to demonstrate the art of
rope making to a scout group. Perhaps this will
encourage some of them into model engineering.

Brian Thompson, Chairman of the Southern
Federation of Model Engineering Societies, had a
‘pitch’ in the middle of the ground floor and this
year the sixth edition of the very useful federation
directory and supplement was available on the
stand. These can also be obtained by mail order
from Brian at 35 Rivershill, Watton at Stone,
Herts, SG14 3SD. Mail order prices are £3.50 for
the directory and £4.00 for the supplement, both
inclusive of postage and packing.

At the other end of the ground floor was the
Society of Model & Experimental Engineers.
What can one say about the SMEE stand? It is
always a hive of activity, this year being no
exception with the stewards fielding all sorts of
questions and hopefully solving the wvisitor’s
problems. Several models were being
demonstrated in steam at the end of the stand to
give visitors an insight into working steam models
and as has been the pattern in the past several
machining demonstrations were also taking place
— when the stewards could escape the questions!

Ground Floor Annex

This year the annex which, in the past, has been
the preserve of the Gas Turbine Builders
Association and the I/C Engine Builders Group
also included the National 2!/2” Gauge

A visitor tries his hand at clock wheel cutting on
the SMEE stand.

Tim Coles takes emeritus editor Mike Chrisp for a
ride behind his gas turbine locomotive.

CLUB STANDS

MODEL ENGINEER EXH

Association and the Ruislip Lido Railway stand.

The I/C Engine Builders Group had a wide
wvariety of different engines on their stand with a
new one under construction being the Napier
‘Dagger VIII® H24 engine by Norman
Lawrence. This had very clear notices stating
that “all components have been manually
machined” and the finish on all the parts
(including the two crankshafts) was certainly
excellent. I shall look forward to seeing this
running at some time in the future. A very
different group of engines on the stand were the
vintage and older style two stroke engines which
many visitors could no doubt identify with
because of their similarity to more modern
engines. This part of the display also illustrated
the point that there are types of I/C engines other
than the complex multi-cylinder varieties which
may encourage more model engineers to fry
their hand at this branch of our hobby.

The Gas Turbine Builders Association stand
was another with plenty of visitors round it for
most of the show and as usual they had a good
display of engines with several sets of components
to illustrate how a gas turbine is screwed together.

SOUTHERN FEDERATION OF
Model Engineering Societic«

A wide field of influence. The map on the
Southern Federation of MES stand

BITION

The highlight for many visitors was no doubt the
chance to see Tim Coles’ GT3 locomotive running
on the North London Society portable track
outside. This showed that these engines are not
just demonstration tools, they really can do some
work, particularly when Tim hauled our recently
retired Editor, Mike Chrisp up the track.

The Ruislip Lido Railway stand was larger
than last year and had lots more information and
‘goodies’ available for visitors which certainly
appeared to generate a lot of interest and
hopefully a financial boost for the group.

The National 21/2” Gauge Association had a
good-sized stand with many locomotives, both
part built and complete on display. One that caught
my eye was the Ayesha revival project which had
two, part built examples of the new version of this
LBSC locomotive on the stand. The society will
have castings available for this famous model once
the design is proved. Another unusual and
impressive locomotive was the New Zealand
Railways Ab class 4-6-2, also under construction.

First Floor
So, up onto the first floor to the ‘Sandown View’
to be greeted by the *“Whiteleaf Light Railway’
operated by the Buckinghamshire Garden Railway
Society. This is always a big attraction to the
children (both large and small) with plenty going
on all the time and a wide variety of trains running,
Close by was another a very busy stand, that of
the Society of Ornamental Turners which showed
some very fine examples of their work and tooling.
At least two demonstrations were going on most of
the time and as usual they attracted a huge amount
of interest. This stand took the Best Club Stand
Award this year not least because of the amount of
effort those on the stand made to respond to all the
questions arising from their demonstrations.
Tucked away near the previous stand were Kew
Bridge Museum with a nice display of publicity
material and some excellent model beam and
stationary steam engines also on display.
Carrying on past the ‘ride on railway’ which
was proving popular with the youngsters I came to
the GWR Preservation Group. This society had a
lot of information about their activities in Southall
to the west of London and were busy raising funds
with all sorts of items on sale in anticipation of
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Seen on the 1/C Engine Builders Group stand was this part built model of a

Napier ‘Dagger VIII' H24 engine.

A famous old locomotive design from the LBSC stable was being revived on
the 21/2” Gauge Association stand

their successful negotiations regarding occupancy
of the former Diesel Depot at Southall.

The next stand is an unusual society in that it
is devoted to bettering the lot of others less
fortunate than the majority of our readers. This is
REMAP whose volunteers spend their time
applying their engineering skills to developing or
adapting “equipment for disabled people where
no suitable item is available commercially”. It
was interesting talking to those on the stand to
discover just how much a part of the health
service these groups have become and I am sure
those who have gained that small amount of extra
independence due to the organisation’s efforts are
very glad that there are still people around with

Continuous demonstrations took place on the
Society of Ornamental Turners’ stand.

Also on the ground floor annex was the Ruislip Lido Railway stand with lots
to tempt the visitors.

Popular with children of all ages was the Whiteleaf Light Railway operated

by the Buckinghamshire Garden Railway Society.

such skills. I wonder what will be the situation in
years to come with the increasing demise of
practical engineering skills?

It was then time to move round the lecture room
and into the Club Room or to give it its official
name The Solario Suite, which had been taken
over by a variety of societies. In order to avoid any
accusations of favouritism, I will tour the stands in
clockwise order from the lecture room doorway.

The first stand to be visited was that of the
North London SME who had a very varied
display of models including the very impressive
LBSC original 2!/2in. gauge 2-6-6-4 Mallet
locomotive Annabel now owned by Jim Robson
and featured in this magazine last October. There
was also an unusual display in recognition of
Mike Chrisp who is an active member of the
society. A selection of Mike’s favourite cover
photographs from this magazine were displayed
on the stand backdrop. I am sure many visitors
spent time as [ did remembering the photographs
when they first appeared on the magazine cover.

The next stand, the Meccano Modellers
Association must have brought early memories
flooding back for many readers and also
confounded those who were under the
impression that “you can't buy Meccano any
more". One of the problems with this stand was
that some of the items changed each day, so
depending when you visited you may or may not
recall the items I saw. Among these were the
renowned block setting crane, surely the dream
of many a youngster in years gone by. One thing
I thought showed up the benefits of using
Meccano for experimental work was the
automatic gearboxes and differentials being

displayed. On the last day an enormous boring
mill appeared along with a Morgan Super Sports
3-wheeler car and a Brough Superior motorcycle
both superbly executed in this most versatile of
constructional systems.

The Association of Model Barge Owners
provided a change of tack (excuse the sailing
pun) with a fine display of fully working Thames
sailing barge models. These brought back
personal memories of school days in Essex in the
60s when several of these vessels were regularly
to be seen in the estuaries along the coast. It was
interesting to see the part built models on display
which gave visitors a good insight into the work
involved in building these models.

A fine range of models mingled with publicity
material on the Kew Bridge Museum stand.
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The North London SME stand paid tribute to retiring editor Mike Chrisp who

is an active member of this society.

A regular exhibitor at this show is Malden
DSME who had their display set up alongside the
previous stand. As we have come to expect from
this local club, there was a wide variety of models
on the stand including several under construction.
I particularly liked Alan Rowell’s fine launch
engine which had a wealth of detail incorporated.

The next stand was that of the Lynton &
Barnstaple Railway Trust who are “committed to
restoring as much as possible of the original
line"”. They had a good selection of items for sale
to raise funds and a wide selection of
photographs of their work. The society reported
that they have reopened Woody-Bay station to
the public with passenger carrying trains.

In the next corner of the hall was a new society
to the show, Reading SME who was exhibiting
for the first time. Since this is my ‘home’ club 1
will have to tread carefully to avoid any
accusations of bias either way! Having said that,
I think all visitors will agree that the club did
themselves proud on their first exhibition with a
very varied and well laid out display of models.
The range included several I/C engines,
locomotives of several gauges, stationary steam
engines, some fine ‘0’ gauge buildings, a part
built traction engine, a driving truck bogie, a tool
and cutter grinder and a Hipp clock (the last by
Les Dawson and working throughout the show).

An unusual engine was the Aermotor 8-stroke

A reminder of less hectic times on the Association of Model Barge Owners
well laid out stand.

A timely reminder, if any was needed, of the versatility of Meccano as a
model making medium.

Model engineers who wish can help those less fortunate than themselves
through membership of REMAP.

-
., pmin

I/'C engine (only just completed before the show)
by Alan Thatcher and now running well.

Next to Reading was the Napier Power
Heritage Trust with their fine display of
historical information, photos and models
illustrating the wide impact of this company in
many areas of transportation. Having started my
model engineering with boats, [ liked the air sea
rescue launch on the stand. It was also interesting
to examine the gas turbine engine displayed for
the visitors who could also examine several
drawings of Napier products and see the hidden
complexity of these power units.

Staines SME had a very neat and compact
stand with a proper canopy over the top. This was

—

Something for everyone on the Malden DSME stand. Nice to see some part

finished models with the detail still visible.
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Lynton & Barnstaple Railway Trust had travelled a long way to promote their
preservation activities.

sea and in the air.

again filled with a good display of models and
other items for the visitors to admire. Many of our
younger visitors will have liked the ‘gentleman’
driving the small gauge train backwards and
forwards along the top of the stand. I particularly
admired the superb tool and cutter grinder with a
full set of accessories in a fitted case.

What can one say about the next group, the
Stirling Engine Society? They always have a
wide selection of different engines on display,
many doing useful work. This year was no
exception with engines driving fans, workshops
and vehicles (although the latter not moving)
and operating at high temperature, low
temperature and a variety of pressures. Those

Roy Darlington (left) and a colleague keep watch over their fine range of hot
air engines and related hardware.

A F § i f 5 ] BN, ——
The firm of D. Napier and Son was once a force to be reckoned with on land

A neat Quorn tool and cutter grinder and its equipment on the Staines SME

The well stocked Reading SME stand was a welcome newcomer to the
Model Engineer Exhibition.

stand caught the eye of your contributor.

interested in this branch of engineering will be
delighted to know that a new book on the
subject by ‘guru’ Roy Darlington is to be
published soon.

Last but by no means least on our tour, we
come to the Guildford MES stand which again
had a very wide ranging display of models on
show. These included a musical wind instrument
by Roger Curtis, In this case a ‘Cornamuse’
(described as a straight Crumhorn for those in the
know). Roger also had his first locomotive model
on the stand in the form of a 5in. gauge ‘Terrier’
tank engine. The other model that caught my eye
was the freelance 16mm Narrow Gauge 2-truck
Shay locomotive by Roger Hayward.

Well that concludes our tour for another year
and as usual I must extend our sincere thanks to
all those clubs who put in the effort to bring and
man the stands. It is not any easy task particularly
with the pressures on all of us around Christmas
but as is usual with these things, many hands
make light work. It was interesting talking to
members of my own club for whom this was their
first experience of the exhibition and although I
sensed some doubts beforehand this had changed
to the exact opposite at the end, so much so that
they have booked their space for next year
already. How about some other clubs giving it a
try next year? The more the merrier and ﬁ
you would all be very welcome.

..... pety wwre e )

Roger Hayward's 16mm narrow gauge 2-truck Shay was one of many fine

exhibits on the Guildford MES stand.

MODEL ENCINEER 13 MAY 2005

555



David Wilcox

concludes the description of his
model and details the gun barrel,
the breech, the trail, the sights
and loading tray.

® Part Il continued from page 457
(M.E. 4245, 15 April 2005)

he gun itself is shown in drawing 4 and
I fig 1. The gun comprises the barrel,
breech ring and mechanism, the gun and
cylinder block guides and the gravity tank to
lubricate the slides. The barrel was turned and
bored from two pieces of Duralumin rod and
spigoted together using 601 retainer. The guides
and the oil tank were filed very carefully to shape
from brass or Dural and then bonded to the barrel
with epoxy plus rivet reinforcement. The barrel
and its guides should be able slide freely in the
channels in the cradle.

Breech

The breech ring was turned from brass, the
front bored to accept the back end of the barrel
and the rear face to accept the annulus which
incorporates the female part of the Welin
interrupted screw thread. Next, a lug was

The breech ring with carrier frame and hinges shown with a 5 pence piece

to give an idea of size.

Figure 1
Body

GRAVITY TANK
N\

ROTATING CAM

g ‘—‘-——\‘-—-—.
“ T STOP MATE
N
\ TS MICOIL NDICATOR
ACTUATING PLATE
‘\\\
%
BEARING STRFP
T
s LT PAD
S
"
f f/ .
/ / \\ LUBUCATON
h
/
BAEECH ANG CONTROL ARC BOLATING VALVE ©

THE BL 5.5 inch
MEDIUM GUN

silver-soldered to the breech ring to form the
hinges for the Ashbury breech mechanism.
Figure 1 and drawing 4 show the shape to

which the lug must be milled and filed. Clearly
some license has to be exercised in modelling
the breech mechanism and some of the detail

A photograph of the breech mechanism on a full size gun shown in the fully
open position.

breech screw can be seen.

The left-hand leg detail including leg locking lever, spade locking lever,
spade and hand spike sockets.
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General view of the model gun before painting. It
is in the firing position with legs apart.

simplified, particularly the fittings to the
carrier frame shown in fig 4 which is also
carved out of a piecce of brass. The Welin
breech screw is able to rotate within the carrier
frame and is turned by the LBM (lever breech
mechanism) via a bevel gear in the
act of opening and closing the
breech. Photograph 16 shows the
breech ring and carrier frame
hinges. The lug on the underside of
the breech ring provides the anchor
for the buffer and recuperator piston
rods. This was filed and drilled to
shape and then bonded in place with
epoxy. The Welin interrupted screw
breech mechanism, which I made
for this gun, was the subject of a
previous article published in M.E.
4181, 1| November 2002 so is not
described in detail here. Suffice to
say that this system uses stepped
screws requiring the breech screw to
be turned through 30deg. to lock
and wunlock. This is achieved
through operation of the Ashbury
mechanism housed in the carrier
frame. Photograph 17 shows the

Figure 11
Trail LADOLE u:rn:‘:TuM - TRAVIASING ROLLERS

TRAVIASE STOP

TRAVIANL STO®
LEG MOVEMENT LMITING LCCK

LOCKING SCREW

PADE FOUSING BAACKETS

CADING TRAT SRACKETS

LI LOCKING r PADE MNGE PN
LEVER - ;

/ = \
/ 4 " ’ ~ oo maacaTs

of interest, this system was also
common to the Royal Navy's 6in.
gun which was the armament of
some Second World War cruisers.

Trail

The trail consists of two carriage
legs, which lock together for
travelling or are splayed at an angle
of 60deg. apart for firing as seen in
photo 20. Each leg has a number of
fittings and these are shown in fig 11
and photos 19 and 21 before
painting and photos 22 and 23 after
painting. The function of many of
the fittings is self-evident but some
need a little elaboration: -

1: Legs. These are each made from
a single piece of boxwood. Rivets
were used to secure most of the
fabricated details to the legs and
several hundred !/32in. dia. rivets

actual mechanism and photo 18 the Detail of the right-hand leg of the model showing the spade, leg locking were used to simulate the rivetted

modelled mechanism. As a matter

spigot and the trail eye construction of the trail.

Detail of the left-hand leg after painting in appropriate desert warfare The right-hand leg after painting. An alternative colour for the gun would be
colours. The red handles can be regarded as ‘gunner’s bull’. olive green.
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The cradle clamp on the left-hand leg. The model
portrays the rivetted type of carriage and some of
the simulated rivets can be seen.

2: Cradle Clamp. For travelling, this swings
over to lock with the right-hand leg. The gun and
cradle are then elevated until the lug at the bottom
rear end of the cradle locks with the clamp for
travelling. The clamp is shown in photo 24.

3: Spades. These fit to the underside of the
ends of the legs via brackets on the tops of the
spades and the short tubular protuberance on
either side of the legs. Spade locking levers on
the outside of each leg lock the spades in place
during action. For travelling, the spades are
removed and locked into the spade housing
brackets on the top of each leg. In the model, the
spades were fabricated from brass sections and
copper sheet; the latter annealed and hammered
over a hardwood former so as to achieve the
correct curved and swaged shape. At 1:15 scale,
1/32in. dia. rivets appear to be exactly right.

4: Leg Locking. For travelling, the legs
lock together via a cone-shaped spigot and
recess, the spigot in the left-hand leg and the
recess in the right-hand leg. A lever locks the
two together.

5: Hand spike sockets. Hand spikes are used to
help lift the trail legs either when bringing the
gun into action or to shift the 60deg. arc to
another direction. On each leg there are two hand
spike brackets at right angles to each other,
fabricated in the model from silver-soldered
brass and copper sheet. Incidentally, as often as
not, I use copper sheet rather than brass for small
detailed parts since it is less likely to be damaged
by overheating when silver-soldering and is
easier to shape.

A view of the left-hand side of the saddle on the
model showing the finished sighting system.
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Above: A general view of the finished model prior
to painting. The balance spring homs are a
characteristic feature of this gun.

Above right: A gunner’s-eye view of the finish
painted model. Notice the shell ready to load.

6: Towing eye. This was carved out of a piece
of mild steel and the eye highly polished. The eye
should be able to swivel.

Sights

The 5.5in. gun is primarily intended for indirect
fire, i.e. the target is not visible from the gun.
The sights enable

1: The gun to be elevated to achieve the range
set on the range scale, taking account of the cross
level. If the gun is on uneven ground such that
the trunnion axis is not horizontal, this has to be
allowed for.

2: The angle of sight to the target to be set. The
gun is almost certain to be at a different height
above mean sea level to the target.

3: The gun to be pointed in the desired
direction or azimuth using a dial sight. There is
also a direct fire sight.

The sights are shown in drawing 5, fig 26 and
27 and also appear in photo 25. They look a bit
complicated and there are many odd-shaped
pieces linked together and I do not intend to
describe how it all works in this article. At 1:15
scale it is possible to make a generally
representative set of sights but | do recommend
that anyone attempting this should examine a gun
and take photographs. My drawings will at least
provide the correct dimensions.

Loading tray

This is shown in fig 41 and in photo 18. The tray
with shell is lifted into the cradle trough prior to
ramming the shell into the breech.

Painting

I painted my model desert sand colour since the gun
first saw service in the Western Desert in 1942,
Olive green is equally appropriate. Certain details
are painted red (call it Royal Artillery *bull” if you
like), notably various handles. The tow eye, bearing
and elevation hand wheel rims, the LBM and other
moving parts of the breech are polished metal

finish. Photographs 26 and 27 show general .
views of the gun before and after painting. ﬁ
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Colin Beckwith

continues with some notes on the
jigs he uses before discussing
arc control.

@Part VIl continued from page 439
(M.E. 4245, 15 April 2005)

he jigs so casually mentioned are not
I sophisticated fixtures but just drilling
guides often secured with small clamps.
They are what could be said to be a minimalist
solution, but are functional and effective. They
save much time by elimination of marking out
and give reasonable, repeatable accuracy. Usually
made from bright mild steel (BMS) they include
registration abutments, which improve stability
once clamped and during drilling. Elsewhere I
have mentioned jigs in specific instances of
relevance throughout the article. The jigs being
made of BMS are subject to a bit of wear. [ could
have spent more time on them and made them
more user friendly by including clamps in their
design. Also I could have made them from a
tougher material like gauge plate or ground flat
stock. The reason for doing it the way I did was
to minimise the manufacturing time of these
items. The material selection was deemed
adequate for the perceived production cycle, it
being only a few pieces.

ELECTRO-PNEUMATIC
CONTACTORS

railway passengers. This is because the power
contactors for most multiple units, for instance,
are below floor level, including the so-called line
breakers. As described above these devices
switch the traction motors and clear faults. When
they do this a long arc is formed lasting only a
split second before being extinguished. This
gives rise to a bright blue flash and a loud pop. If
you have ever stood next to this, at platform
level, when it happens it can make you jump
especially if it is a surprise.

A basic physical phenomenon is exploited to
control this arc and hence limit the damage to the
apparatus over its life cycle. This, when applied
to air break switches and circuit breakers, works
by means of the interaction of magnetic fields.
These magnetic fields are associated with the arc
as well as the blow out coil. The arc is actually
pushed away from the contacts by a force
imparted on it from the blow out coil. This
lengthens the arc until it is no longer able to
sustain itself and the arc is thus extinguished.
This interaction between magnetic fields is
similar to that which causes an electric motor to
rotate and it is illustrated in diagram 2. The arc

is further controlled by way of its

BLOW 0UT POLE

BLOW OUT oL

BLOW DUT POLE
OR CHEEK

CONTACT TP

DRAWING 27
BLOW OUT
COMPONENTS

temperature. The blow out coil
pushes the very hot arc into an
insulated box or arc chute, which can
have features which cool the arc.
Cooling also results in arc instability
and will cause it to extinguish more
quickly. The arc chute construction
is described later on.

The duration of the arc has to be
optimised in that, if it lasts too long,
burning will occur at the arc roots.
However, if extinguished too rapidly
the current transient or rate of
change will cause the arc to re-strike,
perhaps many times. Damage will
ensue if either scenario is
encountered. The idea is to lengthen
the arc and so increase its voltage

Arc

When the current flow in a circuit is forced to
stop via a mechanical switch with an air gap, an
arc is formed. This will happen unless the supply
voltage and current are minimal, that is below so-
called arc threshold. This arc threshold is much
too low to be of use in this application, indeed
many others also. It is predicted that with a line
voltage of 48 Volts and current of anything up to
75 Amperes, arcing will need to be controlled.
Any arc can be destructive, low energy ones less
significantly so, but over time they will all take
their toll on switch contacts. Arcs that occur in
traction applications can be very destructive and
almost frightening. Consider lightning for
instance and how awesome thunderstorms are in
sound and appearance. Contactors on full size
traction applications will have to clear circuits
carrying large currents. The manifestation of this
duty does not stay silent or remain invisible to

and reduce its temperature at a

controlled rate until it is no longer sustainable.
The magnetic flux produced by the blow out coil
has a large influence on the time taken to clear an
arc. [t is therefore necessary to optimise the turns
included in the blow out coil. This is achieved by
testing which is expanded upon below.

Blow out coil

The blow out coil’s job is to create a magnetic
field with specific polarity and strength. It is
connected in series with the main contact tips.
That is to say, it will carry the main circuit
current. In this way the magnetic field produced
by the coil will always be proportional to the
circuit current. The coil has an associated
magnetic circuit that is arranged to create this
magnetic field across the plane of the main
contact tips. This is as shown in drawing 27 and
diagram 2. Note the direction of the coil winding
as this has an implicit role in the function of the
blow out coil. The name ‘blow out coil’ stems
from the fact that its sole purpose is to seemingly
blow out, albeit magnetically, the arc formed
upon the main contact separation.

The final number of turns for the blow out coil
has yet to be finalised and is a matter of
establishing an empirical rule. The basis of this
rule will be comprehensive testing under all
current loads envisaged to oceur in service. This
is open to judgement of course, but certain
headway can be made if the worst case scenario
is established correctly. This is a matter of further
development and, to this end, a test blow out coil
has been constructed. The test coil consists of a
coil of the same basic size, but with many more
turns. The idea is to adjust the current to this coil
for any single arc current value and thereby
obtain a subjective opinion of interruption
efficiency for each arcing current. The Ampere
turns for the blow out coil would then have been
established. It is then a simple matter of choosing
the right coil section and juggling this with the
turns then available until you get the most
agreeable solution. A starting point is the
optimum current density in the blow out coil
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The main contact tip shown left alongside the lower arc horn. The lower arc More details of the contact tip and lower arc horn showing the piercing of

horn is not fabricated but machined and filed out of brass section.

copper, this value being in the region of 3,900
Amps per square inch. In metric about 6 Amps
per square millimetre. Given that 1 envisage
using copper strip of 1 x Smm the theoretical,
continuous current for the contactor is 30 Amps.
The current can and will rise and fall in line with
what is happening to the train and this
characteristic can be tolerated. During overload
the situation can be very different. In a short
circuit situation the potential current can be
many times in excess of the continuous rating of
the contactor. Current of several hundred Amps
would be likely, so the contactor will have to
open very quickly. For reasons mentioned earlier
the EP contactor is well suited to this, but it still
means that the blow out system will have to cope.
Therefore the testing will have to cover all
possible eventualities including low circuit
current. as well as short circuit currents.

The contactor has been designed assuming a
strip wound blow out coil, this is both sweated
and rivetted to the fixed contact holder and
terminal respectively. The coil thus

Main contact tips

The main contacts of the unit are subject to a
great deal of wear and tear, such that they are
intended to be of sacrificial nature. To this end,
the contact tips are separate items being screwed
to either the fixed or moving parts of the device.
Each tip, whether fixed or moving, is exactly the
same and are interchangeable albeit before they
are used for the first time. Once they have been
in service, they bed down and should not be
disturbed until they become worn out. In fitting
these items to the contactor it is helpful to have
the air supply on. The tips can be fitted to their
respective holders and the screws tightened
partially. The solenoid valve is manually
operated, which allows the contactor to close.
Incidentally, great care must be taken here, not
just to avoid trapping bits of or complete fingers,
but to make sure that the traction current is
isolated. Once the contacts touch and bed the tip
screws can then be tightened. This operation
ensures that the tips face together perfectly and

the latter to improve cooling.

do not rely on a point contact, which would cause
overheating. This operation would be much more
difficult to perfect on an electro-magnetic (EM)
contactor. This is due to the difficulty in
manually operating it, a further disadvantage of
EM contactors. The main contact tip design is
detailed in drawing 23. This drawing shows a
more complex design, which was simplified for
the build, however the design needs to be
evaluated. The basic profile is the same for the
unit built.

The ability to replace the key components of
the device easily, gives a prolonged service life
to the contactor. Many millions of operations
can be perceived over the years that the unit is
operational. This capitalises on the robust
design of the contactor throughout many
contact tip life cycles on it. The tips can be
changed in a few minutes, even when the unit is
installed in the locomotive, and can be done
between runs out on the track.

The contact tips designed for electro-

pneumatic (EP) and EM

forms an integral part of a sub- contactors of similar performance
assembly joined semi-permanently. specification will differ in design.
The inside of the blow out coil is MAIN CONTACT TIP — Frequently the contact tips for EM
stabl.e enol..lgh to form the mc.)unting Rilg pr— aRplicatio‘ns. will be significantly
for its mild steel core with the wider. This is because the force on
requisite insulation. the contacts available is less than
Rt on the EP types. This means that
Simple electromagnetic ) : the current density applied to the
forces ot ReL contact tips has to be less to inhibit
Reference to diagram 2 will show ] overheating, The wider tips used
that there is a magnetic f;cld = on EM contactors have other
associated with the arc. This 1 e implications which affect the
magnetic field interacts with the | % %T wH BASK BL A FOAN design of the arc chute
field produced by the blow out coil = components. The poles for the
described above. Reference to blow out system have to be spaced
some basic theory will suffice to further apart, which requires a
explain the situation. The diagram greater value of Ampere turns on
is seen from the top of the 3 ! ) & the blow out coil. This has
contactor. The current in the arc is i As) " significance when considering the
indicated as ﬂma‘ving_into the paper. — /ﬁ_ " overall size of the contactor.
Therefore the direction of the flux " l The tips are sawn and filed to
travel is clockwise as shown, by =R A &, shape out of hard drawn copper
virtue of the ‘cork screw rule’. The W ""'1'“ . ’“l o bar, which is superior to sheet
direction of the blow out flux is 7 A 75 material for this application. Of
from top to bottom. Therefore, the / \_ e, & course the best solution would be
field to the right of the arc as % “§ 4 to get the tip profile extruded as on
viewed, will be stronger than th§t == ic full size. They c9uld then be
to the left of the arc. The result is LOWER ARC HORN & just cut to length, which would be
that the arc will be forced to the & significantly better than cutting
left, away from the contact tips. F 2 the profile to shape.
The force that is induced in the arc o
column as a result of this action 3 ] Limits of wear
can be calculated, but it is only of 3 o | ™ The contact tips cannot be allowed
academic  significance. The | to wear beyond prescribed limits,
magnetic flux produced by the amounting to an extra '/32in. of
blow out coil is interposed around “’L DRAWING 23 piston travel overall. The main
the arc using steel plates mounted 4 LOWER ARC HORN criteria with which to establish
inside the arc chute but insulated | (©) B AND MAIN CONTACT TIP this limit is the contact pressure.
from the arc. As mentioned clsewhere, there is a
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The terminal for the fixed contact is shown with the power cable thimble

clamp fitted.

large opening spring mounted inside the
operating cylinder. This spring has to be
compressed each time the contactor closes. With
a longer stroke, as is the case with worn
contacts, this spring has to compress more.
Reference to diagram 1 will illustrate this along
with that mentioned previously. The total force
available with an EP contactor still has more in
reserve than an EM type. Even when the limits
of contact wear are taken into account. The force
limitation is shared by the EM contactor and is
of more significance due to the limited force
available from the operating coil.

The contact tips also need to have a degree of
mechanical capacity in reserve. This is such that
the effect of a wear rate of !/64in.

The terminal mounting insulator fits on to the fixed contact clamps and can

be seen in this view of the terminal assembly. Note blow out coil connection.

makes the moving contact assembly quite bulky.
This heavier construction is in part due to its
shorter length. This exploits the tendency of the
arc to rise due to its own heat. The down side of
this is that the arc moves more slowly over this
horn, hence the greater mass. The lower arc horn
has to be removed in order to gain access to the
moving contact tip. This is necessary when it is
desired to change the main tips.

Main terminals

Fixed contact terminal

The fixed contact terminal connects the world
outside of the contactor with the blow out coil
and it is shown in drawing 28. The blow out

coil end has an extension on it with three
3/64in. holes to take rivets to retain it to the
coil. The coil is also drilled at this end. The lug
and coil are then tinned with solder. The rivets
are fitted and the joint is then sweated to finish
the job. This ensures that a good electrical and
mechanical connection at this junction. At the
other end the terminal is angled upwards at
45deg. to the cable connection block. The
cable used can be up to 10mm? but the
optimum size is 6mm? both being terminated
with a special thimble. The connection point is
specially shaped to receive this thimble via a
semi-circular cut out. The thimble is retained
securely with the aid of a similarly shaped

clamp secured with two, 6BA

on ecach tip is of mechanical DRAWING 28 (15931 _ screws. The terminal is also
significance too. Even if the FIXED CONTACT 7, compatible with flat copper straps
contact pressure constraint were TERMINAL 2 = or busbars, which tend to be used
insignificant, this mechanical ﬂl -'t*J )/ 0 in favour of cable at certain
limitation would prove important. —F ! Al/\/’ (l = locations. Indeed it is sometimes
Excess piston travel will have an 0 necessary to connect both cable
effect on the auxiliary contacts. The and busbars to the contactors. This
timing of these contacts closing & L’;l is possible with the layout chosen,
with respect to that of the main tips y although it has to be said that there
is of critical importance. The result would be simpler ways of doing the
will be to make the action of the 2 job. Still that would be too ecasy
auxiliary contacts occur earlier than - and not nearly as satisfying.
would be the case with new tips. A | The terminal is mounted on an
failure of the equipment to progress insulated bar which is further
through its programmed sequence (=3 3 HOLES 83/6 mounted on the main fixed contact
properly may then ensue. The \ """" | rhoueseun carrier clamps. It is mounted very
manifestation being a repeating \ / Rl ; securely, due to the need to apply
contactor, the term associated with {g i force to the cable terminals when
rapid contactor cycling. The :l] _—ulr-w eve|oz] connecting up the contactor. If the
reasoning around this so-called 1 s i terminal was allowed to hang in the
repeating phenomena is described -—g;—,! 2l & breeze, as it were, the joint with the
in the section on auxiliary contacts. blow out coil would be strained. This
© B may give rise to irritating electrical
Arc horns faults, which are difficult to cure.
The job of these component The mounting arrangement is shown
whose locations are shown on FIXED CONTACT TERMINAL in drawing 22 and also in various
drawing 4 is to assist the arc photographs.
transfer from the main contact The fixed contact terminal is a
tips. The lower arc horn being SUPPORT INSULATOR brass fabrication machined where
detachable can be renewed when necessary. It is one of the more
worn out and is shown on taxing components to manufacture,
drawing 23. This will not be done | FIXED CONTACT HOLDER which can be implied from the
as frequently as the main contact drawing. The fabrication is made
tips however. The upper arc horn from four separate parts, which
is assisted by a small part, which have to be carefully shaped in
can be classified as an arc horn. order to fit together properly. As in
It goes in between the fixed the other brass fabrications the
contact tip and the fixed contact DRAWING 22 parts are doweled for stability
holder. It is detachable as it wears EIXED CONTACT during silver soldering. This was
when the arc travels over it on its TERMINAL SUPPORT another one of those parts for
way to the main arc horn. The which I was doubtful about its
construction of the upper arc FIXED CONTACT HOLDER potential success. I have to say that
horn is covered on the fixed CLAMP it was less than ideal in practice,
contact holder description. but still worked amazingly well. I
The lower arc horn is a | © 8LOW ouT CoIL think 1 was lucky.
different kettle of fish and it @70 be continued.
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The housing for the rocking arm drive mechanism under construction using The ro

welding and brazing fabrication technigues.

A.J. Aldridge

continues with a description of the

rocking arm drive mechanism.

® Part XI continued from page 452

(M.E. 4245, 15 April 2005)

Fonly one motor driving both the spindle
and the work but this is not easy to arrange

with a machine that allows the work and machin-

ing spindles to be able to come together in four
different positions. The nearest | came to achiev-

rom the outset there was a desire to have

cking arm drive system currently in use. Drive is by an electric pistol

/

L]

drill via a cardan shaft and thence to a worm and worm wheel assembly.

CAMCUTTER

ing this was with a Bowden cable drive using a
4mm wire but after snapping two and unwilling
to put more money into what was becoming a lost
cause | reluctantly accepted that a second motor
would have to be employed. Having spent my
money on flexible drives the purchase of a motor
was put into abeyance until I could work out the
correct size of motor, as it was obvious that my
initial thoughts were an under requirement.

In the meantime a temporary expedient was
pressed into service and, like so many things
temporary, it looks like it will remain the driving
method for the rocking arm. The simple attach-

ment of a rough bracket to accept my portable
drill and a short cardan shaft and I was in busi-
ness. The drive is another worm and worm
wheel, arrangement though not quite so fussy
about the number of teeth this time though [ did
get it right first time. The housing box is a little
more complicated on face value but once one
gets into the swing it really is easy to assemble.
The backing plate is turned to fit the spigot on
the rocking arm (fig 36). The offset hole need not
be set out with the button method, as it does not
hold anything in place. Make the worm and
wheel using the same procedure as before includ-

T e e
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© Rocking arm drive details
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ing the ‘tap’ or hob or hunt around the trade for
something similar to drawing.

Assemble the box back plate to the rocking
arm and have all the pieces of plate that consti-
tute the sides of the box available to hand but not
finished. The bottom sides will have been drilled
and bored for the bearings and these can be
pushed home. Put the worm and wheel into the
assembly with the bottom, thicker side members
and bearings on the worm shaft. Adjust the worm
to worm wheel mesh with brass shim and clamp
with a toolmaker’s clamp. Tack weld the corners
of the two plates and get the heat off as quickly
as one can so as not to destroy the seals on the
bearings. If you are not confident of doing this
substitute two steel bushes for the bearings. Off
the rocking arm the welds in the housing can be
put in permanently. The wrap around top is
formed and brazed into place followed by the
flange carrying the fixing screws and generally
the box is brazed and begins to take on shape. All
the other bits and pieces can be made and tried in
position especially the cover which is drilled for
the shaft and tried to the job and then the hole
pitching and outside shape is developed. Photo
56 shows the work in progress. In photo 57 the
driving box is finished and fitted to the rocking
arm though at this stage it still possessed the
extra fittings to accept the Bowden cable, which
can be seen at the cardan shaft connection.

The cardan shaft is another little exercise that
appears to be difficult but as long as one
approaches the job in a set way it is relatively
easy to make and get good results from it. The

trick, as 1 see it, is to get the size down so that
the tiny shafts do not see large bending moments
and at the same time the cross that forms the
heart of the joint can still be threaded through
the holes. The bushes are put into the clevises
after the cross is in place and by some geometry
one can find the minimum sizes allowable. |
have not succeeded as well as [ know is possible
but the unit works satisfactorily in service. The
cross is made from two pieces of silver steel, one
is turned to have a middle section that requires
careful drilling across its centre line and the
other is plain piece of silver steel rod threaded
through and silver-soldered in place.

Cross drilling can be done in a host of ways
but I use the rule and pointer arrangement shown
carlier. The silver-soldering takes care of the
hardening as well and now requires tempering to
light straw after cleaning up. Grind back very
gently the ends equally to allow the cross to pass
through the clevises. Make sure that there is no
rag left by easing the corners. After this the plac-
ing and gluing in of the bushes and generally
tidying up the outside is straightforward enough,
but do not get glue on the shafting.

All Hooke’s joints or cardan shafts have to
have a sliding joint to take care of the apparent
lengthening and shortening of the shaft line
where there is misalignment and for the ama-
teur the easiest, but not the prettiest, is to use
square tube and a square bar. The tube will
almost certainly need dressing internally to
remove the welding bead but otherwise needs
merely cutting to length. The sliding bar needs

to be just that, a finger push fit to the tube. The
connection of the clevises to the bar and tube
can be by gluing or silver-soldering with atten-
tion paid to getting the end pieces concentric.
For the tube a piece of bar is bored or reamed
after setting up in the lathe to run the squares
true to the centre line. The stub bar must be a
good fit to the tube it pushes into. The sliding
bar follows suit. The two ends of the cardan
shaft must lie in the same planes for it to be a
true constant velocity shaft. The cover is a
piece of plain sheet with a hole through it to
allow the shaft to come through which in turn
allows one to knock out the centre.

The bracket still remains the lash up it was
when force of circumstances decided that an
alternative to the cable drive was imperative. The
drive has been a 750 Watt portable electric drill
but putting a meter on the line has shown that the
power required appears to be about 250 Watt at
2500 rpm. I had intended to use a slower speed
motor but watching the work piece turning I think
that the running speed is about right as it is. The
direction of rotation should be in opposition to the
grinding wheel. If capacitor starters are used then
the changing of rotational direction is simply a
matter of moving two leads. Quarter horse motors
are no smaller than the main motor and [ am loath
to use such a monster. Therefore I am looking for
a suitable portable drilling machine I can convert
that will be in keeping with the overall appear-
ance of the rest of the machine. Until such time
arrives the electric drill will have to suffice.

@710 be continued.
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D.A.G. Brown and Mark Smithers
begin with a little history before
constructing the canopy.

@Part XV continued from page 448
(M.E. 4245, 15 April 2005)

any commentators have expressed the
Mview that one of the most attractive
features of Anna’s design is the
distinctive fringed canopy. When one takes a
look at the 18in. gauge Manning Wardle °6 by &
class as a whole, it will be noted that, despite a
period of construction that extended almost to
the year of the company’s demise, none of these
locomotives ever acquired the typical post-1890s
cab that one associates with a Boyne Engine
Works product. The *Woolwich’ variety of the
class, with its longer rear overhang, lent itself
more easily to the fitting of an overall cab and
Arquebus (1130 of 1889) was fitted with one of
sorts when new, whilst others, including Albert
Edward (482 of 1873) received them whilst at the
Arsenal. The lack of full cabs on the ‘Chatham’
variant (the inspiration for Anna) must have been
sorely felt in the Dockyard, as 1 can testify,
having carried out field research there for my
book An [Mlustrated History of 18in. Gauge
Steam Railways on the coldest day in 1989!
Returning to that canopy, Manning Wardle
were particularly fond of using fringed canopies
for export products during the late 1860s and the
1870s. Examples of locomotives so fitted could
be found in: Argentina, Brazil, Chile, Columbia,
Cuba, India, New Zealand, Peru and probably
Russia. One example, a 4ft. 4in. gauge 0-4-0ST
Olinda (maker’s number 1288) for Brazil was
completed as late as 1894 but this probably
embodied older ‘stock’ components. The main
component of the canopy consisted of a sheet of
iron rolled to the requisite profile with the fringes
fretted into its longitudinal extremes. To this
would be normally be secured shallow ‘fore and
aft” sheeting which could incorporate further
fringes. The supporting stanchions from the
Footplate would be arranged to line up with the
centre, or ‘point’, of a canopy fringe. These would
be secured to the canopy by means of L-pieces,
the uprights of which would be attached to the
sheet by means of a pair of rivets (see
accompanying illustration of the Cuban survival).
Although no original 18in. gauge Manning
Wardle 0-4-0STs are known to survive let alone
a specimen with a fringed canopy (work has at
last begun on a full-size replica of the *Chatham’
variant of the class), the survival in Cuba of a
substantial portion of a 2ft. 6in. gauge Manning
Wardle product of 1873 (believed to be works
number 441) has given us the opportunity to

L Nl .
No. 441 - nature nearly swallowed the remains!

L
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ANNA

A MANNING WARDLE LOCOMOTIVE
FOR 71/4in. GAUGE

illustrate the points put forward here and to bring
into the discussion a character who apparently
had an influence upon the design of the 18in.
gauge locomotives. He is, none other than the
well-known  Victorian  engineer,  John
Barraclough Fell (1815-1902). Fell is perhaps
best known for his centre-rail grip systems, as
exemplified by the Rimutaka Incline in New
Zealand (1875-1955) and, for braking purposes
only, the Mount Snaefell system on the Isle of
Man. However, during the 1870s, he was very
much taken with the idea of saving the cost of
carthworks in railway construction by mounting
as much of the railway as possible on elevated
trestles. In the context of locomotive haulage,
this was accomplished firstly by means of an
18in. gauge guide wheel assisted system at
Aldershot in 1872-4 and shortly afterwards
(under patents of 1873 and 1879) on the 2ft. 6in.
gauge Pentewan Railway in Cornwall and the 3ft.
gauge Torrington & Marland Railway in Devon.
The locomotives initially employed on these
railways were characterised by their low slung
appearances and their long wheelbases, the latter
to spread the load on the wooden trestles.
During the period 1870-5, Fell worked closely
with Manning Wardle and although the ‘6 by 8s’
were not designed with load spreading in mind
(much of the track at Woolwich and Chatham
being set into concrete), their low slung boilers

would appear to have been the result of Fells
influence. Be that as it may, it is significant to
note that much of Fell’s work was overseas (he
was involved with the temporary Mont Cenis
Railway over the Alps, and also almost certainly
with the Jaroslav & Vologda line in Russia). To
quote dimensions for three relevant long
wheelbase Manning Wardle designs (see table).
Number 461 was, of course, the well-known
Pentewan, whilst 532/6 were for use in Sweden.
Numbers 440/1 were supplied to the Bay of
Havana Railway in Cuba and the latter of these
locomotives was destined to enjoy a remarkable
career. A new boiler was supplied by the makers
in 1908 apparently coinciding with the engine’s
sale to the G. A. Manalich sugar mill following
the Bay of Havana's conversion to standard
gauge. Much modified (including the fitting of a
dome to the 1908 boiler), 441 continued in
service until the mid 1970s and even then its
usefulness was not over. The ‘rolling chassis’
(sadly minus cylinders and part of the front end)
was used in the construction of a diesel
locomotive, with the top part of the canopy
being cut back by about 25% and reversed. In
this form the engine remained in use for a
further two decades, surely one of the most
remarkable stories in narrow gauge locomotive
history. The chassis, together with the boiler and
saddle tank (which had been dumped) have now

Works No. Wheel Arrangement Wheelbase ~ Wheels Cylinders Gauge

440-1 of 1873 0-6-0 saddle tank 5. + 6ft. 2ft. 6in. 9.5 x 14in. 2ft. 6in.
461 of 1873 0-6-0 tender Sf. + 5ft. 11t. 8in. 7 x 12in. 2ft. 6in.
532/6 of 1875 0-6-0 side tank SR+ Tft. 2ft. 7.5in. 11 x 16in. 3ft

B i

Shortened remains of No. 441's canopy.

No. 441's boiler recovered from dumping.
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been recovered and stored, but it is only to be
hoped that these components could be released
at a future date for return to the UK where the
expertise would exist to restore the locomotive
to its former glory. In the meantime,
photographs showing the relics in their current
condition are reproduced (courtesy Christopher
Walker) with this feature.

The Canopy (re-enter Derek)

Manufacture of this most important item gave an
early fillip to the process of laser cutting, so let
me explain what has been done. From the
drawing you will see that 1.5mm thick material is
involved for the two ends and the top and sides,
which are rolled up in one piece. The laser copes
with all the complicated frilly bits, making

allowances at the corners for the slightly odd
configuration of shapes which results from the
sides sticking down slightly further than the end
panels. A 9/16in. selvedge was applied right over
the top of the end panels, so that slots (five in
number) could be cut along the path of joint with
the top panel; you can sec from photo 4 that the
slots are placed one in the middle of the main
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Drawings, castings and laser cut
components for this locomotive
are available from the designers.
Contact D.A.G. Brown,
tel: 01780-753162, e-mail:
dag.brown@btopenworid.com
or mark Smithers, tel: 01609-
77374, e-mail:
marks_northall.yorks@tiscali.co.uk
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curve, one at each of its ends and one on each
vertical section. Corresponding tabs were
included on the outer ends of the top panel.

First roll the top panel to form the required
curve of 2in. radius, which starts and finishes at
the ends of the tabs (what a convenient marker!)
I used an Edwards 3ft. bending rolls with 2in.
dia. rolls, which after much sweat and many

reversals of direction produced a very good curve
of the correct radius. The basic problem here is
that the 3Cr12 material is quite elastic and it only
just takes up the required radius under these
conditions; but it does happen after repeated
rolling. The tabs on the ends of the sheet give the
game away as the rolling process proceeds. After
completion of the 2in. radius, the long radius is

casily put on the top of the panel. When that is
achieved the tabs should push into the slots with
little persuasion, as shown in photo 4. It is now
prudent to rivet over the ends of all tabs, so that
nothing can move under distorting forces.

I am not the world’s best welder, but [ did find
no difficulty in getting a satisfactory job with the
MIG set around the insides of the joints. The
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Three canopy components, tabbed and slotted.

correct austenitic wire must be used and a colour
check can easily be carried out on the outside to
verify that satisfactory penetration has taken
place. The weld is not visible after erection - it is
necessary to remove the selvedge material, using
an angle grinder or other brutal means - [
finished up with a few minor gashes in the
surface, but nothing that some body filler will
not correct before painting. Please note that the
laser has put in place the four fixing holes for the
Pillars and the large hole near the centre of the
top, through which the safety valve chimney
discharges. The job was done so well by the laser
that I have found it quite unnecessary even to
touch any of the edges with a file. Quite honestly
the longest bit of the whole job was setting up the
rollers and forming the two 2in. radii.
Photograph 5 illustrates the final result.

Seven Pillars of Hercules
The Canopy is held up by four substantial Pillars,
which are best made from stainless steel; in
addition we shall need three shorter supports for
the associated hand railing around the cab. The
ancient Greeks knew a thing or two about their
Pillars and introduced the concept of entasis to
their shape: in order to correct an optical illusion
that a tapering Pillar appears to be concave, a tiny
amount of swelling is introduced into its middle,
rather like a fat lady’s calves! The result is that
the Pillar appears to taper steadily from end to
end. In our case [ think this is too esoteric;
nevertheless the fact that the design calls for
different rates of taper top and bottom means that
we may attain a degree of entasis without trying!
Just over 2ft. length is too much
both for most lathes and would
certainly require serious
intermediate  steadying during
turning, besides wasting material.
So, if you look at the scrap sketch
at the bottom right corner of the
drawing, you will see that I suggest
splitting the Pillars at their knops,
the two halves being screwed
together and the top section
incorporating its curved detail.
Considering the four main lower
Pillar sections, it would seem easiest
to turn the bulk of the length
parallel, to its larger diameter of
3/4in., perhaps putting in a step
down to !'/16in. dia. for half of the
length. I do not have a taper turning
slide long enough to cope with the
10Y4in. which will eventually taper.
Make sure that the short parallel
‘collars’ are faced nicely and drilled

The finished canopy after welding and dressing.

a countersink around that thread to afford tailstock
support. The bottom end also needs a centre hole
for 'tween centres mounting after the male thread
is machined.

These Pillars must start from 1!/4in. dia. bar
and similarly those for the hand rail sections
require lin. dia. material, while the upper
sections start life at ¥/4in. dia. Leave the tops of
these at their stock diameter, but centred, until
the taper is finished.

To form the tapers, it is worth doing all 11
sections as a batch, setting over the tailstock by
0.070in. or so towards you, so that the smaller
end of the taper will be at the tailstock. Most
tailstocks adjust by means of two opposed
jacking screws, so that their barrels remain
parallel to the lathe bed. To achieve the desired
degree of taper, register a dial gauge from the
cross-slide to the tailstock body and take up
cross-slide backlash in the desired direction; note
the gauge reading. After making your
adjustment, wind the cross-slide until the gauge
reads as before, at which juncture the amount of
half-taper set will be directly given by the change
in the cross-slide reading. Continue the
adjustment until the desired offset is attained.
Note that the overall length of the lower section
is 11.500in. and the taper length is 10%/8in.
(inside the radii). So the actual amount by which
the tailstock must be set over is 0.063 x 11.500 /
10.375 = 0.070 inch. If you maintain this offset
for the other pieces, any error generated is so
small that a blind man would like to see it.

It should be noted here that 'tween centres
turning is inherently a less rigid set-up than

and tapped say ¥16in. BSE, and with Remains of Locomotive No. 441 in Cuba.

handling the same material in a chuck. This is
because, when supported between centres, the
metal forms a simple beam, whereas the chuck
restrains the material by forming a cantilever and
the deflection under machining stresses is greatly
reduced. Hence the need to restrict severely the
depth of cut when turning between centres.

Planting positions for all the Pillars have
been determined already by holes in the
Footplates, including three holes in the rear
Footplate Extension. For driving it will be
necessary to remove the rear cab Handrail, and
I have suggested fixing the Handrail to the tall
Pillars by means of removable 2BA bolts which
can be lost in the ash-pit every time that the
locomotive is steamed! Silver solder can be
used to make fast the Centre Back Pillar to the
handrail, because the Pillar is unscrewed from
beneath the Footplate. To form the curved
Handrail, roll up a piece of 5/8 x 3/16in.
material, which is considerably longer than that
required and be prepared to use heat if you
cannot find someone in the trade prepared to
lend a hand. Make use of the layout of the
Footplate holes to chart progress and aim to get
the 213/32in. offset within !/16 inch. Finish off
by machining the end radii to fit the knops on
the Pillars.

Three pieces of 20 x 20 angle are required to fix
the right Cab Sheet and left Cab Sheet-cum-coal
box to the Footplate. With the 3/16in. dia. holes
rather near to the web of the angles, you may
consider spotfacing their inner surfaces and then
using hexagon headed 2BA set-screws with their
heads cropped to fit in the crook of the angles.
They are fixed by nutting from
under the Footplate.

The cab side sheets and coal-box
door are available as Imm 3Crl2
laser cut items, with holes formed
for the sanding gear. You need to
make a right angle bend at the
places shown and this can be done
either in a folding machine, or by
local relief to half thickness,
making a cut 0.020in. deep with an
end mill inclined at 45 degrees.
This will produce the perfect job
for a neat bend and you can fit the
Sheets into the slots milled into the
middle of the lower edges of the
Handrail sections of /4 x 58in.
stainless material. Note the 2BA
hole tapped into the top of the right-
hand Rail; this accommodates the
Pump Water Valve Support which
was machined in Part XIV (M.E.
4245, 15 April 2005).

@®71b be continued.
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Fig. 1628,

The illustration in the book Modem Machine Shop Practice that inspired the

author to build the attachment described below.

CUTTING CURVES ON THE
SHAPING MACHINE

John Olsen

of New Zealand describes a novel
attachment he built for his shaper.

ecently, | came across an engraving and a
description of a special vice used for

tting large radii on a planer.

This was in a book called Modern
Machine Shop Practice. The book was
written in 1887 by Joshua Rose and
contains a wealth of information about
machining practice of the times. Since it
is out of copyright, it is available as a
‘download’ on the internet from the
Michigan State University for no charge.
The URL to locate the file is: -

http://digital.lib.msu.edu/

onlinecolls/collection.cfm?CID=10

I would like to take this opportunity of
acknowledging the generosity of the
University in scanning this work.

The vice is shown in the engraving,
photo 1, and in use in photo 2. As may
be seen the vice is hinged from the
table at one end. The line of the vice
jaws runs along the table and the angle
of the vice relative to the table is
controlled by a fixed slide beside the
table. This engages with a follower at
the free end of the vice. As the table
slides back and forth, the free end of
the vice is moved up and down. The
result is that the tool cuts a curve on the
object in the vice. I have not yet
managed to establish what the equation
of the curve is, but for the kind of
lengths and radii likely to be required
from the device it is close enough to a
circle for all practical purposes.

‘While this was interesting, few of us
actually own planers. I wondered if the
principle could be adapted to the shaper,
of which I owned two at the time. They
have since multiplied to four. Two
methods of doing this occurred to me.
One would be to use the back and forth
movement of the ram to control either

the angle of the vice, or possibly the position of the
tool. This did not seem very feasible, since any
mechanism would be ‘up in the air’ with no ready
means of support. The other method involved
providing a table pivoted on a line parallel to the
movement of the ram by means of a hinge bolted
to the standard table. The angled guide bar was

The attachment in Modern Machine Shop Practice in use on a planer to

generate a curved surface on a work piece.

Figure 1
B
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Bolt to side of shaper table  /
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A diagram of the attachment used to cut the work
piece seen in the photographs.

©

Figure 2

Guide Follower |/

A diagram
showing an
improved
arrangement
that would
give a greater
range of
settings.

\  Guide Bar

Front View
A better approach

then attached across the front of the main pedestal
of the machine. Pictures being better than words
for this kind of thing, the photos and sketches will
give a better idea of what is involved.

Having spent some hours playing with the
geometry attempting to derive the equation and
then with a CAD program trying to empirically

find if the curve was a circle, [ decided
that the proof of the pudding would have
to be in the eating. I sorted through the
scrap bin and found some suitable bits of
material and welded up an experimental
model (figs 1 and 4). Readers will note
that there is no intention of exhibiting
this at the Model Engineer Exhibition,
which will go some way to explaining
the lack of finish that may be observed!
This was intended as a quick and dirty
job to give me some experience of the
possibilities and limitations of the
method. In this it has succeeded, and now
I know how I will proceed if I decide to
make a more elegant model (fig 2). This
is not all that likely to happen, since my
workshop exists to support projects, not
as a place in which to produce elegant
tools. So I will only make a really nice
one if | find that | have a sudden demand
for a lot of large radius curves.

The basic structure consists of two
plates. One is bolted to the side of the
shaper table and has a piece of drilled
square section material welded to the
edge. The table itself is a similar piece of
plate, with two matching pieces of
drilled, square section steel welded to it.
Alignment for welding was ensured by
having the parts assembled during the
welding process. This carries some risk
that the parts would weld together or
alternatively that the distortion from the
welding would lock the whole things
solid. In this case, I got away with it,
although a hammer is needed to extract
or replace the pin.

In retrospect, it might have been
better if the hinge was at the centre of
the table, although this would be harder B
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Cutting the convex outside curve on the
expansion link.

to arrange. The table is thick enough to permit
drilling and tapping of mounting holes at any
convenient location.

The arm to engage with the guide rail is
supported by another piece of square section
material welded in the middle of the table.
Initially the piece at the opposite edge was used,
but it was found that this gave too long a base
line for the minimum radius desired. There is a
relationship between the radius and the practical
maximum length of curve that may be cut, since
if the angle between the supplementary table and
the guide rail becomes extreme, the table will not
traverse easily.

The guide rail is supported on the pedestal of
the machine by means of some parts made to
match the dovetail there. Dovetails are of

Cutting the inside convex curve on the expansion
link. Note the different mounting arrangement.

cut the slot inside with a matching radius on the
top and bottom. This was accomplished with
some special cutters. These were a piece of mild
steel bar with a piece of 3/16in. round, high speed
steel (HSS) brazed into the end.

Note that a shaper owner’s idea of a special
cutter is something that takes more than five
minutes to make up out of bits that are lying
around. The length of the HSS had to be long
enough to permit the slot to be cut through
both links at once. One tool had the round
piece sloping downwards (fig 3) to give
clearance for cutting the bottom and the other
had the clearance on the other angle to permit
cutting the top. Actually I was mean and used
the same piece for both, holding the bit in with

The finished expansion link after cleaning up with
a fine file.

a grub screw initially and brazing it for the
second cut. While cutting the underside of the
slot, the clapper box was left free to move, but
for cutting the top of the slot it was locked.
Ideally the clapper box would be inverted for
that cut, but that is hardly practical, and the
extra wear on the cutter for a job like this is not
a problem. Before setting the blanks up, a pair
of holes were accurately set out and drilled at
the desired ends of the slot. Then the slot in
between was started by drilling a series of
holes along the length. It was not found
necessary to file out the webs between

the holes.
The job was set up between two pieces of
angle iron on the special table, using the two
holes with suitable pieces of round bar

course easy to cut on a shaper, and these
were even easier since they only had to
have the end cut at the required angle.
Check this whenever you make dovetails
as not all machines use 60 degrees.
Although the ways of the machine are
hardened, 1 use brass shims here when
clamping the attachment in place to avoid
any risk to the slides.

There are two dimensions that determine
the radius of the curve that will be
produced. These are the distance from the
hinge axis to the follower axis, and the
angle of the guide rail. If the guide rail is
horizontal, the radius will be infinity, giving
a straight line. If the guide rail is set so that
the right hand end of the job rises as the

Figure 3

About 5 degrees

Clamp in toolpost

>

N, About 5 degrees

© A sketch of one of the tools used to machine the

internal surfaces of the expansion link.

through them to assist with alignment.
The two variables had previously been set
to cut the correct radius by experimenting
with test pieces.

It will be seen that a G-cramp is being
used in the photo. This is because the
range of adjustment initially provided was
not quite enough to give the radius
desired. Once the blanks were aligned, it
was quite simple, if rather slow, to cut out
the slots. The radius of the top edge was
cut at the same setting. A good finish was
obtained needing only light draw filing
with a fine file to be ready for use. This
finish is much better than [ have seen
obtained by the more common methods
using end mills or slot drills. Considering

machine traverses to the left,

that the material used is

you will cut a curve with the
centre lying below the table.
Conversely, if the right hand
end of the job descends as the
machine traverses to the left,
you will get a curve that has the
centre above the table. | did not E

Figure 4

Tilting Table

‘ Ram

gauge plate, | think this was
an excellent result.
As mentioned, for a proper

o

find this especially intuitive G
until [ had the device in front of
me in action.

One job I was interested in

trying the attachment for was
a set of expansion links for a
compound twin launch engine
(photos 3, 4 and 5). These
required a radius of seven and
a half inches, over a distance
of about four inches. For
expansion links, we not only
want to cut the radius on the
top of the link, we also want to

Shaper table

- —

Diagram showing a side view of the shaper
with the attachment in position.

job I would suggest that the
hinge should be arranged to
be in the middle of the shaper

) = - _i - B Guide Bar table. This will place the most
1 accurate part of the curve
i == right in the middle of the
Guide Foll fork — 3
e e — shaper. I arranged the job as
Shaper body

nearly over the hinge as I
could, but this meant some
overhang and was also
running into the limits of
travel of the machine. Low
friction bearings would be
desirable, especially for the
follower on the guide bar
Perhaps a pair of small ball

races could be arranged

to fit here.
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LETTERS TO A GRANDSON

M. ]J. H. Ellis

discusses some of the hazards of
steam car experimentation before
deliberating on carbide lathe tools.
@®Part LXXVI continued from page 458
(M.E. 4245, 15 April 2005)

ear Adrian, | had a friend, now, alas long

departed, to whom I used to refer

affectionately behind his back as ‘the
Demon’. He was the most good-hearted of
fellows, and his great passion in life was the
steam-car which he was building from scratch. He
was continually making alterations to it, but now
and again he would hold a ‘steam-up’ to try them
out, And truth to tell, in the oily overalls, which I
doubt whether he ever took off, his face covered
with smuts, and surrounded by a cloud of steam, it
was not difficult to imagine that he was driving, it
out of the mouth of Hell, rather than the
ramshackle shed which served as its garage. I also
remember him for the saying which he was fond of
repeating: “Engineers are the salt of the earth”. 1
have no hesitation in saying “Amen " to that.

1 was reminded of this worthy gentleman
when I noticed on the shelf above the lathe a
lathe-tool which I had made in accordance with
one of his suggestions. This was, that in case of
necessity, a serviceable tool can be made from
the outer race of a worn-out ball or roller-
bearing. I don’t know what the composition of
the steel is, but it is of very good quality for the
purpose, and admits of being softened, hardened,
and tempered in the same way as if it were an
ordinary tool-steel. You could let the whole
bearing down in the domestic fire by getting it
red-hot and leaving it over-night, but my
recollection is that I ground through the outer
ring, and there was then enough spring in it to
allow the inner parts to be driven out by brute
force. Of course, when the steel has been got
red-hot and flattened out, it will be narrow
compared with its depth, so that it most likely
will not fit into my favourite type of tool-holder
(at least, without a lot of forging); but it can be
held down in the old-fashioned way, and will be
a good deal better than no tool at all.

This allusion to lathe-tools reminds me that 1
have never had much to say on the subject of
carbide-tipped tools, and they are so useful that it
will be a good idea for me to say a few words on
the subject.

My researches suggest that the origin of
carbide tips can be traced right back to 1859-61,
when Robert Mushet obtained around 20 patents

Mr. Wilf Dyer tries out his Steam car. The chassis
was from a ‘Gwynn 8.

sorry to tell you it is now completely in ruins, to
the point where it requires a great effort of the
imagination to picture the activity which once
went on there.

Around 1870 Mushet went on to invent what
was called a ‘special steel’, containing
approximately 8% of tungsten. The alloy was
much superior to ordinary cast tool-steel, and it
can fairly be regarded as the progenitor of the
‘high-speed’ steels which came later, and in all of
which tungsten is the most important ingredient,
(around 15%). Steels of this type came into use
around the turn of the century. The metals
chromium, molybdenum, and tungsten all belong
to the same family of chemical elements, and
have a similar effect when they are added to steel.
A typical high speed steel might have the
composition: carbon 0.6 to 0.7%, chromium 4%,
tungsten 14 to 17%, and vanadium | to 1.5%.
The effect of the vanadium is to increase the
hardness of the cutting edge.

It was discovered that the high-temperature
hardness of high-speed steels was due to the
presence of carbides, in particular, those of
tungsten and its relatives. I cannot tell you who
made this discovery, nor who conceived the idea
that it might be possible to go one better by using
carbide alone to form the cutting edge of a tool.
However, carbide-tipped tools started to appear
in 1926. A few years later, titanium carbide also
became available.

With tips composed of these materials cutting
speeds three or four times faster than those
possible with HSS tools can be achieved, and the
tool can go up to ten times longer before it needs
to be re-sharpened. Tungsten carbide is the most
suitable for use on non-ductile material, (e.g., cast
iron); while for ductile material such as steel a
mixture of tungsten and titanium carbides has
been found preferable. It is recommended that
carbide-tipped tools be given the keenest possible
edge, and for this purpose, I use a diamond lap. I
think I have mentioned previously that ordinary

grinding wheels are no use for sharpening carbide
tools, which require a special ‘green-grit’ wheel.

Molybdenum carbide is a cheaper, but no less
effective, substitute for tungsten carbide, and |
believe that it was used extensively during the
war, when tungsten was in short supply.

To round the subject off, you may like to have
a brief account of how carbide tips are made. The
melting points of these compounds are so high
that processes employing fusion are not used
(tungsten carbide melts at about 2,500deg. C.).
The carbide is first produced by sintering together
a mixture of powdered tungsten and carbon (in
the form of lampblack) in a hydrogen atmosphere,
at a temperature of about 1,600deg. Celsius. The
resulting carbide is then crushed to a powder. This
is now mixed with 3 to 20% of powdered metallic
cobalt and sufficient water to form a paste, which
is then compressed to the required shape. The tips
are then again sintered in a non-oxidising
atmosphere (such as hydrogen) for about an hour
at a temperature at around 1,500deg. Celsius. It
may be stating the obvious, but the reasons for
using carbide only for the cutting tip of a tool are:

1: on the grounds of expense, and

2: because the carbide, although hard, is also
very brittle, and therefore needs close support.

What follows is only speculation on my part,
but it seems to me that there could well be a
connection between the hardness of the carbides
and that of the diamond, the densest of the three
allotropes of carbon. The hardness of diamond is
attributed, and no doubt with good reason, to its
closely-knit and rigid crystal structure. Could the
carbides have a similar crystalline form? I think
that I have probably said enough, as I learnt my
chemistry 65 years ago, and it could be that the
whole thing has since been unravelled.

As regards carbide-tipped drills, my
experience has been, that if you follow the
makers’ instructions, i.e., keep them well loaded,
and run them fairly slowly, they will fulfil the
makers’ promises. Of course, if the material you
want to drill is so hard that a carbide-tipped drill
is needed, you probably won't be able to make a
centre-pop for the drill to start from. There may
be instances in which it is possible to drill the
hole first, and then make the rest of the work-
piece to suit it, but otherwise, I can think of no
better way of starting the drill in the right place
than making a jig from sheet-metal.

Finally, carbide tips can be bought so cheaply
at the stalls in model engineering exhibitions,
and tools are so easy to make (the tips are no
trouble to braze or silver-solder in place) that I
always make my own.

I have a tip for you, and that will most likely be
sufficient for the present letter. The model

for alloys of iron and steel with
chromium, tungsten, and titanium. Like
his father before him, Mushet was an
iron-master, whose works were near
Coleford in the Forest of Dean. This is
an area of natural beauty, bounded by
the Severn to the east and the river Wye
to the west, and it combines the
attractions of the forest with the interest
of industrial archaeology. I once visited
the site of the Mushet works with an
industrial archaeological party, and [ am

Fig 1 - Three-way union
for 1/4in. dia. pipe

engineer often needs to make a three-
way pipe joint, as, for example, where
an axle-driven feed-water pump (in
German, | expect that would be all one
word) works continuously, but a cock
allows the water to flow back to the
tank. There is no call for union-nuts, and
a T-junction is fiddling to make. So I use
the type shown in my sketch (fig 1),
which is just as good, and less trouble.
Your affectionate Grandpa.
@70 be continued.
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Mr. Li, the author and Madame Li find time to sit and chat during the
author’s hectic visit to China.

STEAM LOCOMOTIVES IN CHINA

Rhys Owen
escapes Christmas to enjoy the
steam preservation scene in China.

ne way of avoiding Christmas is to
Oescapc to China and stay in a flat in

Shanghai whose staircase is guarded by
a mynah bird which speaks Shanghai dialect.
Follow this on Boxing Day with a bus ride
through Shanghai’s fearsome traffic to Shanghai
West Station and train K258, which after a
change to an odd number and a reversal at
Beijing South Station traverses innumerable
tunnels on its way to Inner Mongolia.

This was my first visit to China since 1999 and
it was notable for the fact that steam no longer
seems to play any part in the operations of China
Railway, the national railway system, although a
couple of SY 2-8-2 locomotives could be
observed in industrial service at Xuanhua
between Beijing and Datong. Long trains of coal
passed by hauled by paired 8K class electric
locomotives, built by Alsthom, and our passenger
train was hauled by a Diesel locomotive.

After nearly 30 hours on the train I arrived
punctually at Hohhot station and met once again
my old friend (since 1984) Mr. Li Sen, also Mr.
Geng Fenglin who helped me in 1999 and a new
face. This was Mr. Liang Qinghai who, as a
concession to a temperature of under -20deg.
Celsius, was wearing a knitted garment which
covered both his ears and his chin but no hat!

Mr. Li and myself had been planning this visit
by e-mail but I was told that my initial idea of
visiting the steam locomotives working on a coal
railway at Zhunge'er, some two hours from
Hohhot, had been vetoed by the railway motor
pool on account of a recent fall of snow.

The next day I met the other members of the
Veteran Scientist and Technician’s Association of
Hohhot Railway Bureau, of which Mr. Li is the
President, together with representatives from the
Ji-Tong Railway which, as is well-known hauls a
large amount of freight behind QJ 2-10-2 steam
locomotives. I learned to my dismay that the
Railway Ministry is trying to force the JTR to
‘Dieselise’ and that, unless the Ministry relents,
steam operations are thought likely to finish
within three years or so.

Mr. Xu (white coat), Mr. Liang (ear protectors) and the author (black hat)

discuss a SY 2-8-2 with a worker (with shovel) at the factory in Hohhot.

One of the veterans was Mr. Ye Jian, a civil
engineer and the Vice President of the
Association, who told me he had built three
railway lines since retiring from China Railway.
The Veterans® hospitality was lavish and [ was
not only given a handsome scroll painting with a
special poem but also entertained to a banquet at
a local restaurant. As a long-time observer of
China’s railways I am keen that action be taken to
preserve steam locomotives and I found that the
Veterans are sympathetic to this and interested in
knowing about preservation work in the UK and
other parts of the world. A guide book to the
Welshpool and Llanfair Light Railway and a
description of that railway’s operations was
plainly of great interest.

Also among these veterans were Mr. Zhao
Zhizong who had worked in quality control, Mr.
Yang Zili who had been the Chief Engineer of the
Jining Branch Bureau Locomotive Department,
Mr. Xu Guanliang who had been a track
maintenance engineer, Mr. Zhang Zongren who
had worked in the locomotive operation
department and Mr. Zhao Zhenying who had
worked in the safety inspection department.

Mr. Li Sen, incidentally, was born in 1923 in
Tianjin, studied at the Tianjin Anglo-Chinese
College graduating from this institution in 1943.
He later attended Beiyang University, graduating
in Mechanical Engineering in 1948 (incidentally I
was shown a picture of a young Mr. Li holding
one end of a banner protesting against the
Guomindang government). Following his
graduation, and marriage to Madame Li Jingyan,
Mr. Li began working in the Tianjin Railway
Bureau, firstly as the leader of a wood cutting
factory before being transferred to the Factory
Department which controlled railway works in
Tangshan, Tianjin, Shijiazhuang, Taiyuan and
Beijing. In 1953 (four years after Liberation in
1949) Mr. Li was transferred to the Tianjin
Railway Administration Bureau where he acted as
the secretary of the Bureau Directory and became
involved in the management of locomotive depots
before being transferred to Hohhot in 1958 where
he became the leader of the locomotive
department. In 1962, owing to the vicissitudes of
Chinese politics, because he was a zhishifenzi
(literally a ‘knowledge element’ i.c. a graduate or
intellectual) he was transferred to Baotou West

Locomotive Depot to be trained as a worker in the
Brake Shop, repairing air brake systems. He then
served as the deputy leader of that locomotive
depot for a year before being transferred in 1964
to Hohhot Locomotive Depot as the Deputy
Director managing the maintenance and repair of
locomotives for a year. He became Chief
Engineer of the Locomotive Department of the
Railway Administration in 1965. With the onset
of the Great Proletarian Cultural Revolution he
found himself working as a construction labourer
(but with no reduction in salary although the
education of his children was adversely affected)
until 1973 when he was restored to his position
and then became the Chief Engineer of Hohhot
Railway Administration until his retirement in
1987. Madame Li graduated from Tianjin
Catholic University in 1947 and she told me that
she had studied one of Shakespeare’s plays each
term! Although one might argue against this
educational method I can vouch for the fact that
each of her English sentences was perfectly
constructed.

The following day Messrs. Li, Liang and Xu
took me to the Jiachua factory where we
examined a SY 2-8-2, which was occupied in
shunting. Incidentally, it seems to be the habit in
China to carefully warm the cylinders before
moving off by keeping the brakes hard on,
opening the cylinder drain cocks, gently opening
the regulator and moving the reverser back and
forth. This is apparently intended to minimise the
amount of movement with open cylinder cocks
and permit maximum traction when starting.
Later we paid a visit to Hohhot Iron and Steel
Works where a clean SY was stored, the air hoses
between engine and tender carefully uncoupled
to allow water to drain out. A plug had also been
removed from the water connection between
engine and tender for the same reason. We then
visited the Hohhot Railway Burecau Drivers’
School where we were warmly received by the
Director, Mr. Guo Yimin and shown around by
Mr. He Shuchun. First stop was the shed where
firemen could be trained (apparently still used by
Ji-Tong trainees). A number of imitation
backheads were set up with firchole doors
controlled by a foot-pedal and these could be
used to practice shovelling coal to a prescribed
pattern. The next stop was to examine a SL 4-6-
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line between Changchun and Mengjiatun.

2 which is located in the school grounds. This
locomotive had been transferred to the School by
Mr. Liang Qinghai during his reign as the
Director of Hohhot Locomotive Depot. It
transpired that this excellent gentleman had
arranged this upon Dieselisation of the passenger
turns because the locomotive was that upon
which he had worked as a fireman! After a visit
to the driving simulator where I had a go at
‘driving’ a DFH Diesel locomotive and to the
School television studio we were entertained to
lunch by Mr. He.

Mr. Liang Qinghai, incidentally, is from Henan
province in central China. After three years at
technical school he served for three years as a
fireman then for six years as deputy driver (this post
involves some firing, driving under supervision and
other duties delegated by the driver). After a year as
a driver he worked in the railway police office and
as secretary of the Communist Party branch before
spending ecight years as the Director of the
Locomotive Depot. A tall man with high cheek
bones, he is a noted calligrapher.

The following day the four of us took a train to
Baotou where we visited the Locomotive Depot,
being received by the Director Mr. Yang Guilin
and two gentlemen named Zhong and Yang. A
television system allows Mr. Yang to monitor
activities in the, very clean, Diesel repair
workshops! We were shown some stored JS 2-8-
2 locomotives (mainly 1988 built machines) and
three QJ 2-10-2s together with three rarities,
Soviet built 2-10-2 FD1653, an early (probably
Japanese built) 2-8-2 JF518 and 2-10-0 DK114.
Following a very pleasant lunch we set off for the
station in a minibus. In his enthusiasm to get us
to the station in time the driver managed to skid
the vehicle through 360deg. and we only avoided
falling down into the surrounding fields by about
a metre! This vindicated the decision not to
venture to Zhunge’er!

The following day we visited Hohhot
Locomotive Depot where we were warmly
welcomed by the Director Mr. An Zhijie, the
Deputy Director Mr. Wang Limin, the head of the
locomotive technical department Mr. Gao
Minglu and Mr. Zhu Zhenguo the Director of the
Wheel Workshop. Mr. An incidentally had a
model of JF class ‘Mao Zedong Hao' in his
office. We were shown around the Locomotive
Repair Machine Shop where Mr. Li was
enthusiastically greeted by a veteran worker (it is
a mark of Mr. Li’s excellence as a manager that
wherever he goes old subordinates are always
happy to greet him) who was turning a bearing
on a lathe. QJ7162 of Baiqi depot of the Ji-Tong

A locomotive (probably a QJ) blowing down its boiler at the summit of the

from the East

Railway was undergoing “Jianxiu’ (inspection &
repair) and [ was shown the machine the Depot
had built to polish the ends of the superheater
pipes to ensure a good connection. [ was also
shown the rig for air-testing the superheater fire
tubes and the device for cleaning the outside of
boiler tubes of scale. This consisted of a large
box with two chains which were used to move a
bundle of tubes so that they rubbed scale off each
other (I am not sure what was done with these
tubes afterwards). When, with Mr. Li%s help, 1
asked whether optical alignment methods was
used I was shown a pattern of five points near the
horns of the axle box on the frame of the QJ,
which could be used to check the alignment of
the axle centre. A tolerance of 0.5mm was
allowed in the horizontal direction. I assume that
the vertical direction would not be so critical. |
was also shown a machine, again made by the
depot itself, which (I think) could be used to face
up all the white-metalled surfaces of an axle-box
in a single set-up. The wheel shop contained
equipment for removing locomotive tyres and
included a vertical lathe made in Qigihar which
was large enough to machine the tyres of the SL
and RM pacific classes. One of QJ7162’ piston
heads was being turned on a large lathe,
presumably to clean up the grooves for the piston
rings. After examining an electric machine
designed by the Veterans” Association for pulling
tenders away from locomotives and various jigs
and other devices we were shown the
Locomotive Crew Signing-on Point where the
Regulations could be read at the touch of a
computer screen. We also paid a brief visit to the
Statistics Department, noting a solitary QJ and at
least one steam crane parked on a siding, before
departing to a restaurant where Mr. Wang hosted
a most convivial banquet.

The following day after being entertained
further by Mr. Li, Madame Li and their family 1
departed for Beijing in the company of Mr
Liang and Mr. Xu. During the journey the
discussion, although hampered by the
limitations of my Mandarin, veered over a
number of subjects and, using a diagram Mr.
Liang managed to ask me whether [ had come
across displacement lubricators in Britain. 1
managed to explain that they were not common
although I had heard of them (a displacement
lubricator is an oil reservoir connected to a
steam pipe or cylinder by a small tube which
protrudes upwards into the reservoir. The
reservoir is filled with oil and closed. As steam
enters into the reservoir via the small tube it
condenses into water which displaces oil above

A highly decorated RM (pride of a shed?) comes into Changchun with a train

the upper end of the tube and hence down the
tube into whatever requires lubrication. There
may be a constrictor in the tube and there is
almost certainly a means of draining the water
before the reservoir is refilled).

After our arrival in Beijing, thanks to the
influence of the Veterans’ Association, we had a
private viewing of the recently opened
Locomotive and Car Exhibition Hall of China
Railway Museum, being shown around by the
Curator, Mr. Teng Jiuxin. The address of this
exhibition hall is North of Loop Line, No. 1
Jiuxiangiao North Road, Chaoyang District,
Beijing (tel: 010 5184 1314/1374; fax: 010 5184
5304). The Loop Line is in fact a circular test
track used for testing locomotives. The No.403
bus from opposite Beijing Main Railway Station
terminates near to the exhibition hall, which is a
very pleasant purpose built hall housing a
collection of locomotives and models. The
locomotives present have been prepared for
exhibition by Nankou Locomotive Depot and
they have done a splendid job.

The exhibits include one of the first
locomotives used in China, and the oldest still in
existence, number ‘0’, a tiny 0-4-0 saddle tank
locomotive whose builder Mr. Teng wishes to
identify (the shape of the smokebox door hinges
leads me to surmise that it was built by Diibs but
I would be grateful if anyone who knows the
truth would let me know). This locomotive is
fitted only with a front coupling for propelling
the Imperial coach. In the cab a tall column
above the firecbox combined the functions of
dome and steam fountain. No injectors appeared
to be fitted but a single axle-driven pump
supplied water to the boiler (although there
appeared to be no visible clack valve at the entry
to the boiler). No cylinder drain cocks were fitted
either, condensate being presumably dissipated
via the slide valves which were between the plate
frames and therefore presumably with vertical
faces. To gain access to the smokebox door a
door in the front buffer beam (apparently a later
addition) had to be opened first.

Other steam locomotives present included two
JF class 2-8-2 locomotives which were,
unusually for China, named. Mao Zedong Hao
was fitted with a false skyline casing making it
look like a JS class, as well as large smoke
deflectors and a tank in the tender for auxiliary
oil firing. Mr. Liang explained that, although
there was a mark on the water gauge (connected
on the drivers side to a reservoir whose purpose
is to damp out short-term fluctuations in the
level), it was in fact possible to run the water
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A QT locomotive with an interesting breakdown crane forming part of its
train.

level down still further so long as water
continued to come out of the drain at the bottom.
This observation could be confirmed by
examination of the position of the gauge relative
to the holes for accessing the crown sheet when
washing out the boiler.

On Chinese locomotives the washout holes
are covered by dished plates whose internal
threads mate with external threads on the
apertures. I asked whether the barrel was washed
out via a plug in the smokebox tube-plate and
was shown a number of the above-mentioned
washout holes covered by dished plates on the
underside of the boiler barrel of one of the
locomotives. Washout holes for accessing the
arch tubes were also evident.

The other JF was Zhu De Hao (Marshal Zhu
De was one of Mao Zedong’s generals) and was
again fitted with a false skyline casing. Mr.
Liang pointed out that the arrangement for
preventing a build up of vacuum in the cylinders
when drifting had been modified - language
problems meant that I could not understand how
but these locomotives appear originally to have
been fitted with a by-pass arrangement. Other
treasures included a GJ 0-6-0T, an early QJ 2-
10-2, an JF6 light 2-8-2, a SL6 4-6-2 (the
standard SL) the first RM 4-6-2 and a SL12 4-6-
2 (whose boiler lagging at least was tapered
although I could not confirm whether the barrel
itself was). Interestingly, a number of the works
plates on these locomotives featured the old
‘Bopofomo’ transcription system for Mandarin,
probably giving the original Chinese
approximation for the name used for the wheel-
arrangement (e.g. Mi Ka for *Mikado’). With the
possible exception of the SL12 which was built
cither in Japan or at a Japanese-run works in
China all the foregoing locomotives were
constructed in China and after liberation in
1949. In addition to these there were a number
of Chinese-built Diesel and electric locomotives,
including the first SS electric, first DFH Diesel
shunter, first DF and BJ mainline Diesels and a
number of coaches.

Steam locomotives definitely built outside
China included a Belgian (Tubize?) 2-6-2 tender
locomotive, a KF 4-8-4 built by Vulcan to a
design prepared in China (a sister loco is in York
Railway Museum) and a KD7 locomotive
supplied by the United Nations in 1947 (built in
America by Baldwin). This last class, similar to
the KD6 class known in the UK as the S160
class, can be distinguished by the gap between
the last two driving axles and | remember secing
examples of the class active in Shanghai in 1984.

An SL Pacific hauling a secondary passenger train. This and the other action

photos were taken in 1984 when steam traction was still common in China.

This loco was right-hand drive (Chinese
locomotives are normally left-hand drive).

On one of the locomotives Mr. Liang pointed
out a displacement lubricator on the steam pipe
leading to the motor for driving the stoker feed
screw, saying that he understood the device to
have been introduced from the Soviet Union.

All too soon we had to leave for our final
destination, Mr. Xu Guangliang pointing out
some of the sights he remembered as a boy. A
native of Hebei province (which surrounds
Beijing) he came to Beijing at about seven years
old when his father, a track maintenance
specialist, was transferred to the city. After
completing a college course Mr. Xu followed in
his father’s footsteps and became a track
maintenance engineer, later becoming the leader
of a railway finance department.

Our final call was at the China Railway
Publishing House at 8 You’anmen West Street,
Xuanwu District, Beijing 100054. The most
interesting find (and purchase!) was Zhenggi
Jiche Chengwuyuan (Steam Locomotive Crew
Member). This is a 700 page volume packed with
information for anyone involved with Chinese
locomotives ranging from main dimensions of
various classes, what appear to be the firing
patterns for wvarious types of locomotive,
explanations of the use of various tools including
the principle of the Vernier scale, various
thermodynamic calculations and a host of other
matters which confirm my previous judgement
that Chinese enginemen are highly trained.
Unfortunately the effort it takes me to read
Chinese means that [ shall probably never read
much of this book but in the introduction I did
notice Mr. Li Sen’s name as one of the
contributors to the first edition.

After a final meal I bade my new friends
farewell. In my mind’s eye I can see them both
now, Mr. Xu smiling as he remembered a
childhood within the walls of old Beijing, Mr.
Liang striding majestically along the road
treating the traffic swirling around him with
lordly disdain.

The only incident of note during the next two
days was a conversation with a Korean
gentleman who was pleased to try out his English
on me. I was momentarily flummoxed when he
said “Wipe Jap " until | remembered that Koreans
have difficulty in pronouncing *f” and deduced
that his wife was Japanese.

A final word on Chinese road traffic
conditions - a few days later in an industrial area
of Shanghai I had just crossed the road when I
heard an impact behind me and turned to see a

tiny minibus somersaulting in the air before
landing on its side. Petrol poured from its tank
and its three occupants climbed out to
remonstrate with the driver of the car which had
just collided with them.

All in all a most interesting and enjoyable visit
during which I was very graciously entertained
and learned something of the life histories of
some people who had lived through several
decades of tumult (I well remember Madame Li
saying simply but firmly “I hate the Japanese”
after describing the bayoneting of Chinese
children by Japanese soldiers).

I was also encouraged to see that Chinese
railway personnel and China Railway are
increasingly aware of the importance of their
industrial heritage and are keen to see locomotives
and other railway artifacts preserved. I am keen to
see the preservation of some steam locomotives in
working order and am particularly encouraged to
read on the internet of a Mr. Fan Yongjun, who
runs a railway locomotive technology research
centre in Wafangdian near Dalian in Liaoning
province. It seems that Mr. Fan has bought three
locomotives (a GJ 0-6-0T, a YJ 2-6-2 tender
locomotive and a 762mm gauge 0-8-0) and is
actively restoring them as shown by the before and
after pictures, the latter showing the GJ in steam.
The article also stated that he was building a 1:12
scale working model locomotive so perhaps
Model Engineer may soon have another
subscriber! Finally, for those further interested in
Chinese locomotives, the following books will be
of interest.

1: A Picture Album of Steam Locomotives in
China 1876-2001. Published by China Railway
Publishing House, ISBN 7-113-04148-5. This
has many pictures with captions in Chinese and
English but is not very technical.

2: A Survey of Steam Locomotives. Published
by China Railway Publishing House, ISBN 7-
113-03164-1. Much, if not all of this, appears to
have been written by staff from Datong
Locomotive Works and the text is both in
Chinese and English. This has fewer pictures
than (1) above but is much more technical.

3: Jiche bolan (Panorama of Locomotives
1881-1991). Published by Beijing Railway
Bureau, but with no visible ISBN number. This
book shows pictures of locomotives used in the
Beijing Railway Bureau area and gives details of
where they came from and what happened to
them. The information is sometimes open to
question and some details are not supplied

presumably because they were not available
to the authors.
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MOISTENED FUEL AND AIR

AND THE

INTERNAL COMBUSTION ENGINE

Dr. Malcolm J. Metcalfe
describes an invention devised by
two of his forebears.

seem to remember correspondence

appearing in Model Engineer on a number of

occasions over the years regarding the
possible advantages of humidifying the inlet
charge to an internal combustion engine. I
therefore thought that readers would be
interested in a description of an early device
devised for this purpose. This was patented by
my grandfather and granduncle, Henry Farrow
Burton and Henry Stanley Jackson on 21 August
1945, patent no. 593,030.

During the early war years they had become
intrigued by the observation that many internal
combustion engines appeared to run rather better
in wet as opposed to dry weather. Following
several experiments using an early Morris, they
finally filed a patent application entitled *Means
for supplying a supplementary charge of
moistened fuel and air to an internal combustion
engine’., The accompanying copies of the
original drawings are relatively self-explanatory.
The basic principle was to draw hot air from
around the exhaust manifold and to swirl this air
around a water chamber (thus increasing its
humidity) before allowing it to be drawn into the
inlet manifold. It was claimed that this device
would significantly improve the economy of the
engine by increasing the obtained power in

relation to the quantity of fuel
used. Once the device had been
attached to the engine, it was
set up by adjusting screw 28
until the engine just started to
run erratically. The device
could be switched off, when
desired, at the dashboard by
operating the Bowden cable
controlled gate 35.
Unfortunately, there are no
remaining records available to
substantiate the claim of
improved economy and only a
few parts remain in our
possession, insufficient to
make up a complete device.
Originally, the water container
was made of  glass
(approximately 3in. diameter)
but after a short time in
production this was altered to a
spun aluminium alloy
container. Several of these
devices were sold around the
north east of England over a
five-year period before expiry
of the patent, which was not
renewed. It is known that the
device was not a commercial
success, small improvements in
economy would have been
given a low priority in the
immediate post war period.
Is there any evidence

A D I9ET N I5EST,

that such devices
actually worked? In
my own view, it was
most probably a “hit
or miss' affair, as

: ©
carburation of

F BURTON & ANR? [OMp SPECH 30

2 SHEETS-SHEET 2

engines of this period was certainly
not an exact science. | suspect that if
the device had a favourable effect in
optimising the inlet-charge mixture, a
benefit may have been found. 1
remain, personally, sceptical that mere
humidification of the inlet charge
would lead to significant
improvements in economy,
particularly in modern engines. Water

©

injection in turbo-charged engines
may be a different matter, as the
volume of gas passing over the turbo-
charger will be increased.
I should be particularly interested to
examine a complete device if any
reader has one in his or her possession.
It would certainly make an unusual
and realistic accessory for a miniature
period internal combustion engine.
(The use of water with the fuel/ air
mixture fed to internal combustion

engines has been tried a number of times over the
years to improve economy and the running
characteristics of these engines. It was certainly
tested at Brooklands in the 1920s to help prevent
pre-ignition in air cooled engines. Two-stroke
engines especially seem to run better when there is
some moisture in the atmosphere and a well-
known dodge used by scooter rallists riding
Vespas in the 1960s was to place a rag well soaked
in water in the little cupboard housing the
carburettor.

Your Technical Editors 1922 Raleigh runs
more cleanly and will accept more ignition
advance during wet weather although the extra
power that may be produced is rather academic
as any attempt to use it will usually result in
chronic belt slip which is an ever present
problem on belt driven machines in wet
conditions. If any readers have experience of the
use of water with fuel or have knowledge of the
above device we would be glad to hear -
Jfrom them - Ed.)
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The completed spring hammer complete with
miniature operator.

The late Dave Lammas

introduces an attractive little model
of a machine, once an important
fixture in the mechanised forge.
@®Part |

hammer? Those who have studied the

blacksmith’s history in some detail will be
aware that the industrial revolution created the
need for a massive increase in forged metalwork
beyond the scope of mere muscle power alone.
Readers may remember an earlier model
operated by foot-power, described in Model
Engineer (series starts M.E. 3884, 2 November
1990), which was an Oliver hammer. The
present model represents the next stage of
development in which water or steam power
drove a belt coupled to the hammer mechanism
in order to increase both the hammer impact and
the rate of striking.

It will be readily understood that the hammer
could not be directly fixed to the crosshead of the
machine since that would impose unacceptable
stresses on the working parts. By interposing a
strong ‘cart spring’ between crosshead and
hammer the necessary elasticity of blow was
preserved as well as making use of the energy
stored by the spring during stroke reversal.

The speed of rotation of the crank, the
strength of the spring and the mass of the
hammer constitute elements of a ‘tuned system’
such that either or all of these may be varied to
provide the desired rate and intensity of impact.
In practice the hammer weighed about 501b and
the crank revolved at between 150 and 300
revolutions per minute. That gives about 21/2 to
J blows per second. Just imagine trying to
swing a 501b sledge hammer that fast and you
should get a very good idea of the potential
increase in production.

The hot metal was still manipulated under the
hammer by means of tongs held by the
blacksmith. Therefore his skill in handling
determined the quality of the finished forging. By

So what, you may be asking, is a spring

A MODEL POWER
DRIVEN SPRING
HAMMER

attaching heads of various shapes to hammer and
anvil, different types of work could be undertaken
as with the Oliver. The spring hammer was used
in factories for the mass production of small
forgings rather than by the traditional village
blacksmith who tended to make single items for
repair purposes at this stage although often some
complete items were made.

Description

As can be seen from the general arrangement
drawing, the machine consists of a substantial
iron casting the lower part of which constitutes
the anvil. Above this is a vertical guide wherein
the hammer and crosshead slide in alignment
with the anvil. At the top of the casting is a pair
of horizontal bearings carrying the crankshaft
and driving pulley within which is a sliding
clutch member held in engagement by foot

pressure on a treadle bar surrounding the base.
A tension spring is fitted to release the clutch
as the foot is lifted.

A connecting rod adjustable for length
connects crank and crosshead. The “cart-spring’
is firmly bolted to the crosshead at its centre
while the spring eyes engage a set of jointed links
on either side of the hammer to allow for flexible
movement. At rest the hammer does not touch
the anvil even when the crank is at bottom dead
centre. As it reciprocates faster and faster so the
flexed spring throws the hammer lower and lower
until it contacts the work piece resting on the
anvil. Some variation of blow to suit the work in
hand can be arranged merely by lengthening or
shortening the connecting rod as necessary.

It will be seen that the anvil and hammerhead
are set at 45deg. to the axis of the casting so that
the operator may stand to one side or the other

Drawings and castings for making
this model are available from:
Blackgates Engineering

207/209 Wakefield Road,
Drighlington,

Figure 8
Section of clutch

Bradford,

West Yorkshire BD11 1EB

tel: 0113 285 3652

fax: 0113 285 3477

e-mail: sales@blackgates.co.uk
website: www.blackgates.co.uk

sh
Tl

treadle

—_—

T tension

Spr ?t\s

General
arrangement

F
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Fly-cutting the slide surface of the main casting
on the milling machine.

enabling long bars to be forged without fouling
the machine. 1 suspect present day safety
inspectors would be horrified to see workmen in
such close proximity to unguarded machine parts
thrashing about in that manner.

Construction
Commence by cleaning up the body casting with
old files. Note that the rear portion of the base

Fly-cutting the rear bearing boss using an
extended fly-cutting tool.

and ‘athwartships’. Fly-cut the slide face at this
sefting then go on to fly-cut the bearing bosses for
the crankshaft without disturbing the casting. Just
face the upper side of both front and rear boss
(photo 3). Change to a centre drill, pick up the
centre of the front boss and drill. Open out with a
stiff drill, at least !/4in. dia., and go straight on
through the rear boss as well. Open out further to
reaming diameter for a 3/8in. reamer and ream.
These bores should now

Milling the slide groowve. A slot drill would have
been a better tool for the initial slot.

groove to 1/32in. depth by 3/2in. wide to minimise
the sliding contact.

Leave it set up to drill and tap the eight lugs 4BA
by which the slide covers are attached with studs
and nuts. Go on to use an end mill to machine the
wedge slot bosses on either side of the anvil.

The upper transverse bosses for the clutch
bell crank pivot and also the base bosses for
the treadle pivot can be end milled if the
casting is clamped by the slide face to the
machine table. Using a scribing block or
height gauge mark out the latter four bosses
and centre-pop deeply. These holes can be
drilled making use of the ‘point support’
technique on the drilling machine as shown in
photo 5. Alternatively they can be drilled in
the lathe or milling machine after clamping in
accurate alignment.

@70 be continued.

E be in line and also at ight
angles to the slide. Again
without disturbing the

s / set-up mill the slide
-+ - = groove to 1/8in. deep by
3/4in. wide keeping it
central in the casting
“ ¢ . (photo 4). Relieve the
middle portion of the
The point support
technique used for drilling
the wedge slot positions
on the main casting.
should remain clear of. the Igrl"?’ I_’@“
ground but get the base itself
reasonably level so that it stands Team |j_!.| ¥ T,
without rocking about. It is not %P !
really necessary to machine this “ = %
part, thanks to my accurate Z[g_.l 1%
pattern making, but do so if you . D
prefer (fig 1 shows this = x
component). : O ?ﬁ:@
Clamp the casting by its base Bl
to an angle plate on the lathe 3
cross-slide, or to the milling A
machine table, to fly-cut the 4
anvil face using a long fly- )
cutter spindle held in lathe % !
chuck or in the milling machine B
mandrel. The anvil face must be drill
parallel to the base. %¢
Next hold the casting in the M:r:fndd ol
machine vice on the vertical slide o
or on the milling machine :T:
gripping it by the rear curving TS
flange which forms a secure ! !
mounting (photo 2). Set the : | 1 Y
casting slide-face parallel to the | 1
direction of travel either by ol c Detail C
checking the base is at right e
angles to the table using the try
square or by traversing the work Main Casting
magﬁgﬁgﬁotﬁ;‘mhﬁ;g ©  Fig1 Both views and details of AB,C, D

(cosking dakail) o
e slt{;:‘ A:Sur )
shaft o
ey, 4
«— Detail 'V’

»

l

g@ % ggﬁ;:ﬂn
r
P.L\\
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The impressive hot air engine designed and built by the author

HOT AIR ENGINE

J. Wilson

describes a hot air engine that is
larger and more powerful than
the norm.

ot air engines and their history have
Halways fascinated me and, after building

a small freelance engine and then a scale

i

Detail view of the crankshaft and main bearings
of the engine

Robinson engine, I decided to build another free-
lance model, only this time a lot larger and total-
ly to my own design. [ like to use as much scrap
material as [ can, thereby cutting down on cost,
but found in my new venture that I had to buy
quite a lot of bits and pieces because of the phys-
ical size of the engine.

I had originally planned on a 3in. displacer
and 21/2in. power cylinder, with a 3in. stroke on

The power cylinder, piston and connecting rod.
Note the A-frame construction.

both pistons, but 1 hit problems finding any
21/2in. heavy wall tube for the power cylinder
and ended up using a billet of 2!/2in. O/D free
cutting steel which of course had to be bored, so
I finally settled for a 2%32in. bore (a very waste-
ful way of doing it).

I used some H-section aluminium alloy (from
office partitioning) as the base and built the com-
ponents up on this. The first flywheel was turned
out of a piece of 6in. dia. by lin. thick mild steel
(though I had intended to use a 12in. flywheel, I
could not find any suitable material). This has
proved too light to give smooth running, so I have
added a 8in. flywheel (made from an old V-pulley
that I had laying around in the workshop) and that
has made the engine run more smoothly, though I
still hope to make a 12in. flywheel one day.

The displacer piston was made from the centres
of two of the cooling fins after they had been
trepanned out and the wall of the piston was made
from some copper coated tin plate scrounged from
a bankrupt buckle making company. The power
piston was made from a billet of cast iron, which [
had to purchase, along with the aluminium alloy to
make the A-frames and beam. The moths had a
terrible shock when I prized open the wallet!

The mild steel angle that the whole thing
stands on, was purchased from B&Q, who I have
just found out are a good source of mild steel flat,
angle, square and metric thread studding as well
as quite a good range of machine screws and
nuts. As can be seen from the photos, the A-
frame and beam were milled to give the appear-
ance of castings.

The power cylinder is connected to the dis-
placer cylinder at the mid stroke point, by a stan-
dard !/4in. BSP barrel nipple. The end cap of the
displacer cylinder is 2!/2in. inside the bore of the
cylinder, forming a firebox.

All the bearings are brass, pressed into their
respective locations. The pins are silver steel
with the small end being '/4in. O/D, the big end
being 3/8in. O/D, the flywheel shaft is !/2in. O/D,
the main beam pivot is 3/8in. O/D and all other
pivots are 3/16in. O/D.

The flywheel shaft plumber blocks, power pis-
ton connecting rod big end and beam to crank
connecting rod big end are all split and bolted so
that they can be removed easily as can be seen
from the photos.

the cooling fins.
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Specification

Displacer Cylinder: 91/2in. long by nominal
3in. bore. Material, heavy gauge steam pipe.
Displacer Piston: 27/8in. O/D by 6in. long.
Material, tin plate with !/8in. end formers.
Power Cylinder: 25/32in. bore by 6in. long.
Material 2!/2in. O/D free cutting mild steel.
Power Piston: 2932in. O/D by 2!/2in. long.
Material 65mm O/D cast iron billet.

Beam: 8!/2in. centre from displacer to pivot
and 8%/8in. from pivot to crank pivot.
Overall length: 18in. Material lin. by */8in.
aluminium alloy flat.

Stroke on both cylinders: 3 inches.

Flywheel: 8in. Material cast iron pulley with
V machined away. Original flywheel was 6in.
O/D by lin. wide free cutting mild steel.
Height of A-frames: 13in. from base.
Material 2in. by !/2in. aluminium alloy cut
diagonally along its length to make two A-
frames.

Cooling fins: 15 off !/8in. mild steel plate by
4in. square, trepanned to fit displacer cylinder
and tack welded on.

Test run and modifications
The first time [ tried to run the engine, after making
sure that there were no tight spots or points of fric-
tion, I used a gas blow lamp as the heat source and,
although I did finally get the engine running, it was
extremely slow and jerky. It was obvious that (a)
more heat was required and (b) the flywheel was to
small, so as previously mentioned | made a larger
flywheel. I also lagged the hot end and resurrected
my dad’s old paraffin blow lamp. These modifica-
tions to the engine have improved ifs running,
power and speed no end, with a speed in excess of
180rpm timed with a stopwatch and counting the
turns over 5 seconds, not very accurate but at least
a pointer and I couldn’t count fast enough to get
above 5 seconds. Once up to speed the engine is
very smooth running with no noticeable vibration.
However, the main change was to bore the dis-
placer cylinder head and insert a short piece of
turned steel tube 37/16in. O/D by 7/8in. deep by
1/sin. wall thickness. This allows me to fill the
top of the cylinder head with water to help cool

A view of the displacer cylinder with the engine
running.

Oy

A view looking down on the engine showing some of the constructional details of the base. Firing is

presently by gas torch.

the cold end of the displacer cylinder and I would
definitely water-cool the engine if I was to
rebuild it. I increased the thickness of lagging
around the hot end of the displacer cylinder and
can now run using a standard gas torch, which is
much more pleasant and easy to use than a paraf-
fin blow lamp. Warm up time is about 3 to 4 min-
utes before the engine will start on a spin of the
flywheel and then perhaps another 4 minutes to
get up to full speed. Stopping is interesting as the
engine runs on for about 3 minutes after removal
of the gas torch and once the torch is turned off
you realise how quietly the engine runs.

I have made a stand out of lin. steel angle, the
top of which forms a frame into which the engine
sits so that I can lift it out for modification or
transport without having to unbolt anything. I

The flywheel is at present an old pulley and could
be heavier.

have also found that the smaller 6in. flywheel is
unnecessary and I have dispensed with it (no
doubt to be used in some future project).

Finally

I have been asked if | am going to paint the engine
and the answer is emphatically no! I hate painting,
s0 apart from one or two components that I have
oil blacked, it will remain as is. One thing I did not
allow for when starting this project, is just how
big (27in. by 16in. footprint and 30in. tall) and
heavy it would end up, so now I have a large
engine and nowhere to put it! For those of you
interested in photography, the photos were taken
with a Canon S10 digital camera taken with 2.1

Mega pixels and processed on a Advent
laptop computer.

The robust beam to displacer rod link made from
aluminium alloy.
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Keith Wilson

owns up to some errors then goes
on to describe the cylinders for this
superb narrow gauge locomotive.

® Part VI continued from page 463
(M.E. 4245, 15 April 2005)

ust to make a change, an annoying clanger has

arisen on the frames/motion bracket positions.

I am not sure how it happened, but the holes in
the frame are wrongly positioned — my fault. Rear
end duly held out for kicking. Ouch! The dimension
of 2.25in. for hornblock cut-outs (cuts out?) is
wrong; it should be 2.5 inch. The laser drawing is in
fact correct in this respect. There will be more on
this particular topic in a future issue.

These problems only came to light on
collecting our sets of laser-cut frames. One of the
holes didn’t line up anyway, so I got onto the
computer drawings and superimposed the
bracket on the frame drawing, locating it
precisely by the position of the centre of the
expansion link pivot.

I doubt if anyone has started too much yet on
this locomotive. But there is ample room for
relocation of these holes. It will probably mean
that a bit has to be removed from the bottom of
the bracket to clear the brake lever hanger.

I suggest, in view of the possibility of
misalignment of the holes in the bracket(s) — it is
not too easy to get holes lined up so accurately as
might be hoped for in such a case — that the
bracket is lined up from the top of the frame and
the middle wheel centre line by the centre of the
pivot hole (*/4in. diameter) and the easy-to-reach
holes are spotted through. It is not a perfect way,
but should produce reasonable results. However,
a yet better method has just suggested itself and
will be described next time.

Now that my present batch of locomotives has
just finished, (pretty picture overleaf — modest
blush) we are making fast progress with the next
pair — two Lillians. One each, but both our
locomotives will be slightly different from the
main drawings, although [ will give some
alternative details in due course.

Incidentally, the name Lillian was chosen as a
little tribute to dear old LBSC, for he was
actually registered as female and named Lillian.
Physically he was male, and the grapevine told
me that there was quite a kerfuffle when he was
carted into hospital on his last physical journey;
for he demanded to be put into a women’s ward.
Regretfully (or otherwise!) the hospital staff
refused to play, and | have often wondered what
the legal position was! So the yarn went.

The main thing is that photographs will be
available of parts made, and clangers (ugh)
rectified — there are some, fortunately so far
fairly minor.

The drawings of the buffer plates need
modifying. For although they are dimensionally
correct they are not quite as correctly drawn as
they might be. For example, the angle along the
top of the front plate must be made in three
sections, to clear the frames themselves. As

LILLIAN
A NARROW GAUGE

LOCOMOTIVE
for 71/4in. gauge

drawn, the vertical angles on the rear buffer plate
foul the brake weighshaft so they must be much
shorter and the derailing guides previously held
by these must now be inside the frames and a
couple of inches forward. The pillars locating the
brake cylinder housing make the ideal mounting
points. Also, since the bolts concerned are a mere
3/gin. diameter, strength should be adequate!
Again, more details later.

If you are planning to use standard !/4in. nuts
for assembling brake gear, valve gear, ete. then
the shouldered parts that I showed on such parts
are adequate; but they will need locking in some

way. However, a much nicer-looking way is to use
stainless self-locking nuts (Nyloc, for example).
In this case, make the shouldered-down parts
3/gin. long instead of whatever was shown.

Tip: after shouldering down to 1/4in., screw-
cut the thread. It will pay handsomely, for the
force needed to cut the thread by plain die will
certainly cause the pin to slip in the chuck. You
might get away with mild steel parts. But silver
steel or stainless iron - not in a month of
Fridays. This brings to the fore the advantages
of a quick-change gearbox; without it it is such
a pain in the gluteus maximus to keep on
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Wilson’s Words of Wisdom:
The evidential value of any fact Is an
unknown quantity until that fact has
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sefting up gear trains. The result is that it is
generally easier to forget screw-cutting, result
- loss of accuracy. A bad workman blames his
tools, and good work can be done on poor
machinery, but ’tis vastly easier to do good
work with good tools.

Another tip. If you can afford it, digital read-
outs on milling machines soon pay for
themselves and the speed — control devices for
lathes etc. are a sound investment.

There is also the location of a couple of ring
bolts on each buffer plate. These do not look too
unsightly, and are a requirement of regulations in
case of breakaway. With an automatic brake
system this should not be needed. They are also
darned useful in handling the engine, both under
construction and in normal operation. The all-up
weight of this lump of tractive effort looks like
being about 750 pounds. If the square hole for
the coupling in each buffer-plate is fitted with a
square spacer drilled to suit the ring-bolt, then
during construction one at each end will be most
useful, for with a puffer this size even the mere
frames are a bit weighty! An overhead crane or
hoist is very strongly advised, and with a load-
spreading beam and a selection of chains and
shackles life will be a bit easier!

To my surprise, when I ordered these ring bolts
from the local tool and hardware shop, [ was told
that they were known as dynamo bolts! The size
is 10mm and they are about 17/8in. O/D, lin. I/D,
with a 10mm stem.

I have a bit of news on the hornblocks. In these
days of high costs, it has been necessary to make
the pattern for a single block rather than a double
as shewn on my original drawings. This will
make them a bit cheaper and a weeny bit more
care will be needed when machining them. As
long as they turn out as matched pairs, okay.

A similar argument applies to the cylinders.
Originally as two ‘handed’ patterns, this would

double the cost of pattern making and therefore
upping the cost of the castings. You can choose
for yourself whether you machine off the top of
each to ‘hand’ the cylinders or leave them flat
and use a flat top instead of the cast ‘sloping’ one
as designed. I can’t see it affecting the steaming
of the engine in any way.

Cylinders

These drawings were originally done on one Al
sheet in the computer, but to reproduce such a
sheet to about A5 (by the time it is published)

size would make rather a small drawing.
Therefore, 1 have done them out on A3 size; it
makes them a bit easier to follow. After all,
although the boiler is more costly than cylinders,
a boiler has to be pretty bad before it ceases to be
salvageable, whereas a mistake in the cylinders is
usually hard to rectify.

To my regret (and possibly yours too) these
cylinders are too large to be machined on a 31/2in.
lathe; they are possibly the only bits that can't.
They require just over 5in. swing to clear the lathe

bed, and unfortunately they are also too big to be P>

LILLIAN
CHASSIS SECTION

—1{.951}—

©
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The substantial, laser cut frames and buffer ©
beams for Lillian.

bored out by mounting on the cross-slide.

So for those with Sin. lathes or larger, the
cylinder block may be clamped to the faceplate
for the important task of boring the bore, but first
one face must be machined true as a mounting
face. The best one to choose is the face that
mounts on the frames.

This can be done by gripping the block in a
machine vice under a vertical milling head and

Reduce to .5 dig.

‘cleaning up’ with your largest end mill. Once S TS
this has been done (perfect finish not required) A58 \‘:_-:,Ep_
then the front face of the cylinder should be 0252 o f R188 w5

—| [—125 .BE—{
cleaned up. The nearer you can get this face at (R

right angles to the bore and the mounting face the
better, but ‘tis not absolutely vital.

624

b | Asa

The bore itself is best done with the front LI w BT
face clamped (via some parallel packing w25 S B B ;l: ! T
blocks at least 7/8in. thick) to the lathe = 3\*‘?7; s e |
faceplate. Whereas it is possible to use a © 28
between-centres boring bar to bore out the e e | | NUTS Brass
bore, it makes life casier to do it with the VALVE  PTFE.
cylinder block rotating. The reason is quite
simple; with the block fixed and the tool LILLIAN
rotating the cutting forces are oscillating up, © CYLINDER DRAIN COCKS

across, down, across the other way and so on.
With the block rotating, the cutting force is
directionally constant. Not that good cylinders

may not be done this way by between-centres T T i N ARAN /58 x 38 LT ke
boring, but I believe the block rotating is the 857 : 1‘ \ — o8 =
best way. However, note a recent (M.E. 4229, 3 i i N\ ANNNY ] T
September 2004) article in the Letters to a e e — B 7
Grandson series on this matter. ' o

Open out to 2.49in. diameter if possible (an e ——
‘inside mike’ is a good investment) and then use gﬁg‘;‘g 3 ot e i e LY
a hone to get spot-on to 2.5 inch. I mention in ™1 [y o T
passing that honing can give a finish accurate to - ’
within some 0.00005in. or better, somewhat — i &y
better than reaming. Incidentally, a floating /16 % 28 / e
adjustable reamer of appropriate size is a great -
asset in getting the initial bore to 2.49 inch. It is f—r1125 i s o F__FHT:’LI-Ij

most useful if the front of the bore can be opened 1 7 |%:H—L
out to about 2.625in. diameter; it helps when 748 / Siver-Braze
assembling pistons complete with rings. There is
no need to open out the rear end, but it helps to ! ol
have it a bit larger if reboring is ever required.
But, at the rear end, any bore enlargement must { ';
be concentric, so do it at the same setting. It only H |
I |
| J

Alwr

!
L
5B

——1.082 —|
ol 1375

VALVE
B 2 off.
needs to be about !/4in. deep. RS LILLIAN

As an example of the accuracy of honing, when — VALVES, BUCKLES
I machined up 16 cylinders in a batch, the pistons © AND RODS
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resplendent on the track.

were completely interchangeable and even on
holding up to the light, nothing could be seen in the
way of clearances.

At the same setting as boring, clean up the rear
face of the block. This will make it dead true to
the bore, very important.

Based on the mounting face, milling to size
of other portions of the block is
straightforward. The port face is of particular
importance as it must be dead flat. Most end
mills on cast iron leave a pattern, probably best
described as *whorled’. It is not easy to get at,
but cleaning up to a good dead-flat finish is
essential, otherwise you will get steam blowing
straight through to exhaust instead of doing
useful work in the cylinders. It is probably best
to leave the port face as milled until you have
chewed out the ports, use a slot-drill for this,
not an end-mill.

Another job needing careful milling operations
is the rebate at each end of the cylinders; this must
be deep enough to allow steam to emerge from
the passages and dodge the location shoulder on
the covers. Although, forsooth, a rebate in the
cover corresponding can help it will not do quite
as well. It helps passage-drilling muchly to have a
flat surface at right angles (or very nearly so) to
the passages. If you cannot manage an exact
right-angle, then start each passage with a good
centre-pop and open this out for about !/8in.
depth, 1/8in. diameter. This will help no-end with
getting the passages right.

Drilling the steam passages is a bit
troublesome, for if they break through into the
wrong place you've got problems. I have tried to
leave as much clearance as possible.

A good way of holding the block at the
required angle for some jobs is to clamp it, by
means of a couple of long studs, between a pair
of angle plates. This can take care of some of the
angular difficulties in drilling the passages. An
adjustable angle plate (fairly substantial in size)
is the best bet, as ‘compound angles’ can be set.
Aim very carefully, and if possible use a smaller
drill as a pilot.

In drilling deep holes, particularly in cast iron,
it pays to frequently withdraw the drill to clear
chips; drills then tend to last longer, particularly
small ones.

Once the main bore, ports and passages are
done, do the two holes for the drain cocks, and
don’t forget the reamed hole near the top for the
valve rods. The counter bore for an O-ring should
be accurate, probably best done with a counter
bore (pin drill) even if you have to purchase or
make one.

It is a matter of choice where you locate the
ten mounting holes from, either spotting

A Bulldog, part of a batch just completed by the author and looking

of Man.

through all ten from the frames, of spotting
cight through the cylinder and leaving the
hidden two to slightly less accurate methods. It
might well need these two holes to be opened
out somewhat, not much use if you cannot get a

A magnificent 5in. gauge Ariel photographed on a track situated in the Isle

. g

L

bolt through. It is best if all ten holes are
reamed fits throughout, the bolts will then have
the effect of dowel pins, locating more
accurately and more tightly.

® 7o be continued.
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he first thing [ would like to
do in this issue is to

announce  some  new
developments for the club scene in
Model Engineer. The first of these
is to offer all you clubs out there the
opportunity to submit a brief profile
of your club for publication in this
magazine. A length of around 700-
800 words with a couple of photos
ought to suffice and should include
brief details of your club’s main
activities and contact details.
Ideally, photos should be in digital
form (3 megapixel+) but ordinary
prints will be accepted. Please
include full titles for the photos and
acknowledgement of the
photographer if required. The idea
of this initiative is to enable clubs to
publicise their activities and,
perhaps, encourage more of you to
get involved. *Club Profiles” will be
published on a first come first
served basis so let us have your
submissions.

The other thing I want to do is to
try to gather together a collection of
all those useful model engineering
tips that are generated in the club
environment. These can be on any
model engineering subject you
desire so, if you have an idea that
has saved you time, effort or money
in your activities, or is just a
different way of doing things, then
let us know. Again any photos
would be useful.

Contributions for
both of the above
should be
addressed to me at
the Orpington editorial address
which can be found on the
contents page.

UK News

Bedford MES have been working
on the redecoration of their club
house and are installing a new
heater so that “meetings can be
conducted in some degree of
comfort” The club are also
preparing to host the LBSC
Memorial Bowl event later in the
year with some improvements to
the elevated track.

Cambridge MES  invites
members of model engineering
societies to their two day rally to be
held on 25/26 June 2005. The
ground level track provides 31/2, 5
and 7!/4in. gauges using aluminium
alloy rail. It runs through interesting
woodland scenery with drivers
likely to encounter pheasants and
squirrels along the track. There is
also an extensive 16mm layout. All
models are welcome, whether
locomotives, traction engines, or
stationary engines, together with
their owners, drivers, driver’s mates,
and families. For anyone whose
interest in model engineering is
quickly satisfied the City of
Cambridge is an alternative
attraction within walking distance.
Where else, for instance, will you
find a statue of Henry VIII holding

a wooden chair leg? Limited

camping and caravan places are
available and visitors are advised to
book well in advance. Boiler test
certificates are required and
because of the multi-gauge points
the society may need to check
locomotive and driving truck wheel
gauges. For further details, and to
book camping/caravan spaces
contact Andrew Clarke on 01223-
880639. A suggestion has been
made to the society that the
provision of bat nesting boxes
around the site may provide
protection against development by
preventing developers getting rid of
the bats (and the society). lan
Morris recounts the tale of the first
passenger runs with the new
vacuum brakes in use. When the
train stopped, the electric pump
(which was mounted under the
carriage seat) cut in and an ecstatic
smile spread across the face of the
lady sitting above said pump!

Elmdon MES report a busy
year last year with activities
including open days for the
Wythall Bus Museum, and the
portable track in action at the
Belbroughton Scarecrow weekend
among others. Plastic sleepers
have been purchased and were
being fitted over the winter. Some
water and sewer problems have
also been attended to. The repair
of the water leak involved lifting a
section of the track. An
interesting project has been the
use of a load cell to measure the
drawbar pull of different engines
pulling the club coaches.

Harlington Locomotive Society
have sent details of their visiting
clubs day this year which is to be
held on 18 June. The event is open
to members of other clubs (but not
the public) and further details can
be obtained from the secretary at
Harlington Locomotive Society,
High Street, Harlington, Middlesex
UB3 5DF or from the website at
www.hls.uké6.net Peter Tarrant
reports that over the last 12 months
the society has had “a very busy
steaming year” with regular
children’s parties and events for
several local charities. The gauge
‘1" railway is growing swiftly with
even more track and points and has
enjoyed regular steam ups on non -
public days. The society has
received a grant from British
Airports Authority at Heathrow
which will enable the builders to
start work on a club house annex.
By the time you read this, the sack
full of daffodils donated by Ground
Work Thames valley will be in
bloom around the site and hopefully
adding a splash of colour.

The Leyland SME suffered a
slight setback to its normal high
level of operational availability,
when, not leaves, but a large chunk
of a 300 year-old chestnut tree fell
on its line in the gales early in
January. The local Parks
Department was enjoying its
Christmas break at the time but
soon returned to the fray, chainsaws
at the ready to remove the offending
debris from the line immediately on
the cessation of festivities. The

- weeks notice is required for diary entries. Clubs and Societies
e a telephone number for the assistance of would-be visitors.

Q

to include a

Chesterfield MES. Open Weekend. Contact Mike Rhodes: 01623-848676.
Guild of Model Wheelwrights. Tolkien Weekend, Sarehole Mill,
Moseley, Birmingham. Contact Biddy Hepper: 01492-623274.

14 Northampton SME. Birthday Party — Diane Latchford.
Contact Pete Jarman: 01234-708501 [ev1e).
15 Bedford MES. Public Running. Contact Ted Jolliffe: 01234-327791.
15 Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
15 Edinburgh SME. Day. Contact Robert McLucke: 01506-655270.
15 Frimley & Ascot LC. Club Running.
Contact Bob Dowman: 01252-835042.
15 N. W. Leicester SME. Public Running.
Contact John Elliott: 01455-847040.
15 Oxford (City of) SME. Public Running.
Contact Chris Kelland: 01235-770836.
15 Plymouth MSLS. Public Running. Contact John Brooker. 01752-671722.
15 Saffron Walden DSME. Running Day (public running after 2pm)
Contact Jack Setterfield: 01843-5906822.
15 St. Albans DMES. Club Running. Contact Roy Verden: 01923-220500.
15 Taunton ME. Public Running. Contact Don Martin: 01460-63162.
15 Wimborne DSME. Public Running. Contact Eric Basire: 01202-897158.
15 York City & DSME. Runnr'nﬁ;f)ay. tact Pat Martindale: 01262-676291.
16 Model m Road Vehicle Soc. Modellers” Evening.
Contact Geoff Miles: 01869-247602.
16 Peterborough SME. Welding Techniques.
Contact Tony Meek: 01778-345142.
17 Chesterﬁelcr MES. Raifway Films. Contact Mike Rhodes: 01623-648676.
17 Erewash Valley MES. Fireworks Talk.

Contact Jim Matthews: 01332-705259.

Ken Stratton: 01983-531384.
C. More Cutter Grinding. Contact Bob Wood; 0208-641-6258.

17 North Cornwall MES. Club Meeting & Track Evening.
Contact Ray Reed: 01237-424254.

17 Nottingham SMEE. Doug Hewson: Building 5in. gauge wagons.
Contact Graham Davenport: 0115-8496703.

17 South Durham SME. Afternoon Steam-Up.
Contact B. Owens: 01325-721503.

17 Taunton ME. Car restoration, chats on Austin, Riley & MG.
Contact Don Martin: 01460-631862.

18 Bournemouth DSME. Paul Carter: How to stick things together.
Contact Dave Fynn: 01202-474599.

18 Guildford MES. Last Bits & Pieces.
Contact Dave Longhurst: 01428-605424.

18 Leeds SMEE. Meeting Night. Contact Colin Abrey: 01132-649630.

19 Grimsby Institiute Model Makers & Metal Users Group. Open Night.
Contact Derek Stanbridge: 01472-311222 (ext. 296).

19 Isle of WiEhl MES. Barbecue Night. Col

19 Sutton M

20 Brighton & Hove SMLE. Running Evening.
Contact Mick Funnell: 01323-892042.

20 Canvey R&MEC. On the Table 2. Contact Brian Baker: 01702-512752.

20 ME Monthly Club Meeting.
Contact Graham Chadbone: 07-4121-4341.

20 North London SME. Work in Progress.
Contact David Harris: 01707-326518.

20 Rochdale SMEE. Roger Thornber: Model Making in Gauge 1.
Contact Mike Foster: 01706-360840.

21

Chesterfield MES. Running Day. Contact Mike Rhodes: 01623-648676.
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local authority has suggested that
the society should keep well clear
of the tree in question until they
have reviewed the safety issues
involved, and the future of this
beautiful tree now hangs in the
balance while the club awaits the
outcome of the council’s
deliberations. Fortunately they are
still able to run on the ground level
track and so can maintain a limited
service to the public.

The Chairman of Portsmouth
MES reports that the club efficiency
competition was attended by six
locomotives. He puts the low turnout
down to a clash with Portsmouth
Football Club’ first match of the
season. Let’s hope Pompey won! The
winners were John Russan with his
Maisie in 3!'72in. gauge and Phil
Carey with his 5in. gauge *Simplex’.
Both drivers are reported as having
relaxed steady drives. Ted Gowing
describes the 1906 Dewar Trophy
car race at Daytona Beach in 1906
when the event was won by a steam
car. This was a special Stanley
steamer using the same basic engine
as their road cars but with an
oversize gasoline fired vertical
boiler with 700 half inch fire tubes
working at about 500psi. Driver Fred
Marriott took the flying mile at a
new land speed record of 127.66mph
and the next day took the flying
kilometre record at 121.57mph.

Saffron Walden & DSME took
delivery of a new container in late
December and had the problem of
moving it across the picnic field.
The solution devised was to put a

wheel at each corner and tow it
across the picnic ficld on some
portable rails (8ft. gauge — even
bigger than Brunel's efforts!) using
a mini digger.

We are delighted to report that
Ivan Smith, Chairman of the
Stockholes Farm  Miniature
Railway Society has been awarded
the Southern Federation Annual
Award for 2004. The presentation
was made at the Harrogate
exhibition. The society ‘Broken
Spoke Award’ was awarded to two
of the society junior members,
Thomas Chatham and Joshua Hague
for their contribution to the railway.
It is nice to see juniors being
recognised for their contributions in
these days of vandalism and other
mindless activities. May we
congratulate Ivan, Thomas and
Joshua on their awards.

Members of Wigan & DMES
had a first-class talk by Brian
Woodward on the rebuilding of the
Welsh Highland Railway from
Waun Fawr to the current terminus
at  Rhyd-Ddu. Among the
interesting techniques described
was the use of a thermometer when
track laying. This is used to ensure
that the correct gap is left between

rail ends by means of distance
pieces used for  different
temperatures. Those clubs with
expansion problems in hot
summers may like to think about
this approach!

Worthing & DSME report that
they now have an electric
locomotive and a ‘Netta’ available
for running duties and are looking
for volunteers to man them. By the
time you are reading this the new
boiler for the *Speedy’ will have
been delivered and work should be
in progress with the installation.

World News

Canada

Bruce Wilson was honoured as
‘Man of the Year’ by members of
the British Columbia SME
recently for his outstanding service
and efforts on behalf of the club in
2004. We also send our warmest
congratulations to Bruce. Doug
Bach writes about his experience
in “taming injectors". This related
to two injectors designed for an
upper pressure limit of 100psi
which he wished to use on the club
‘Northern’ locomotive. Some of
you may be aware that in order to
raise the pressure limit it is

In Memoriam
It is with the deepest regret that we record the passing of the following
members of model engineering societics. The sympathy of staff at Model
Engineer is extended to the family and friends they leave behind.

necessary to allow more water into
the injector cone. This can be done
by adding a shim between the
injector body and the steam cone
thus increasing the gap (annulus)
between the steam and combining
cones. Doug found that a 0.005in.
shim increased the upper limit by
approximately 15psi and a 0.0lin.
shim took it above the 125psi
safety valve setting on the
locomotive. That is exactly the sort
of ‘tip’ I am looking for the new
addition to the club scene.

At the march meeting of the
Toronto SME several interesting
projects were described including
Ron Melvins making of a back
plate for his new 4-jaw chuck.
Accuracy being most important the
first task was to create a thread
gauge replicating the Class 2 thread
of the lathe spindle nose. Ron
explained the use of thread wires
and the data from Machinery’s
Handbook in making this. Handling
the thread wires while taking
micrometer readings was described
as tricky and needing an extra pair
of hands and was resolved by
embedding the wires in a wine cork.
Gary Rose  described and
demonstrated a controller he has
built to give more power to a small
CNC machine. It consists of a 3
axis controller board run by a
computer to drive stepper motors
from a 24v power supply. It has
upped the table speed from 4in./min
maximum to a maximum of almost
60in./min although the use of such

speeds is not practical. The

b4 Guern
Contact Dave Simon: 01481

Contact Biddy H
21 Romford MEC. S

Colin Alistair Bowden British Columbia SME

John Dunne Havelock North Live Steamers (NZ)

Ron Scott Elmdon MES
29 Edinbu

Model Engineering Sgciety. Boiler Testing.
-251017.

Guild of Model Wheelwrights. Boscobel House, Nr. Tefford.
per: 01492-623274.

Francis Hospice Track Run.

Contact Colin Hunt: 01708-700302.

Surrey SME. The Fourth Southern Railway Rally.

Contact John Cook: 020-8397-3932.

21 Steam LS of Victoria. Club Run.
Contact Graham Plaskett: (03) 9750-5022.
21/22 Tyneside SMEE. TSMEE Spns.';% Rally.
tact lan Spencer, 0191-; 438,
21 York City & DSME. Best Work of the Year.

Contact Pat Martindale: 01262-676291.

Edinburgh SME. Runnii
Guildford MES. Public Runni
Harlington LS. Charity Open

Wigan DM

Worthin
Bedford

BB BBRE B B3B8 NBRRR B
8

Bedford MES. ModelWorks Owners’ Rally.
Contact Ted Jolliffe: 01234-327791.

Day. Contact Robert MclLucke: 01506-655270.
. Contact Dave Longhurst: 01428-605424.
y. Contact Peter Tarrant: 01895-851168.

Leicester SME. Teddy Bear's Picnic.
Contact Raymond Wallis: 0116-285-8824.
Annual Dinner. Contact John Chamberlain; 01744-882255.
Hull DSME. Table Sale. Contact Ton
Brighton & Hove SMLE. Workshop Evening.
Contact Mick Funnell: 01323-892042.
Leyland SME. Vic Whittaker: Printing
Contact A. P. Bibby: 01254-812049.
Sutton MEC. New Drivers Run. Contact Bob Wood: 0208-641-6258.
DSME. Bits & Pieces. Contact Bob Phillips: 01903-243018.
ES. AGM, Exhibition & Miniature Traction Engine Rally.
Contact Ted Jolliffe: 01234-327791.
Brighton & Hove SMLE. Trackday. Contact Mick Funnell: 01323-892042.
Amnerfield Miniature Railway. Public Running.

Finn: 01482-808434.

Presses.

Contact David Jerome: 0118-9700274.

b

Claymills Pu
Contact B. E

Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
Cardiff MES. Open Days. Contact Trevor Jenkins: 029-2075-5568.

ing Engines. Open Days.

ough: 01283-812501.

Elmdon

29 MELSA. Sunday in the Park.

h SME. Open Day. Contact Robert McLucke: 01506-655270.
ES. Two Museum Days. Contact Chris Giles: 0121-458-1291.
Malden DSME. Public Running. Contact John Mottram: 01483-473786.

Contact Graham Chadbone: 07-4121-4341.
29 North Cornwall MES. Steam-Up. Contact Ray Reed: 01237-424254.

Oxford (City

SME. Public Running.

Contact Chris Kelland: 01235-77 i
29 Steam LS of Victoria. Working Bee & Barbecue lunch.

Contact Graham Plaskett: (03) 9750-5022.
29 Reading SME. Public Running. Contact Brian Joslyn: 01491-873393.
30 Brighton & Hove SMLE. Carnival Trackday.

Contact Mick Funnell: 01323-892042.

30 New Je

Live Steamers, Inc. Memorial Day Run.

rsey
Contact Karl Pickles: 718-494-7263.
30 Northampton SME. IMLEC Rehearsal with Dynamometer Cars.

30/31

Contact Pete Jarman: 01234-708501 (eve).
Northern Mill Engine Society. Open E

Contact John Phillp: 01257-265003.

30 Saffron Walden DSME. Runnii

Day with Barbecue (public running

after Zﬁm, Contact Jack Setterfield: 01843-506822.
30 Stockholes Farm MR. Spring Bank Holiday Running.
Contact lvan Smith: 01427-872723.
30 Taunton ME. Public Running. Contact Don Martin: 01460-63162.

JUNE
1 Bradford MES. Stan Reffin: Miniature R/C Boats.
Contact John Mills: 01943-467844.
1-4 East Somerset SMEE. RB&W Show plus grand opening of railway to
T public. Contact Roger Davis: 01749-677195.

Guild of Model Wheelwrights. Royal Bath and West Show, Nr. Shepton

Mallet. Contact Biddy Hepper: 01492-623274.
2 Norwich DSME. An Evening with Norfolk Railway Society.
Contact Paul Reed: 01603-462925.

wrnn

South Lakeland MES. Meeting. Contact Adrian Dixon: 01229-869915.
Sutton MEC. Bits & Pieces. Contact Bob Wood: 0208-841-6258.
Ayleahuz_.(:ale of) MES. Track Night.

Contact

y Rapley: 01206-420750.
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ARRAND ER25 SPINDLE
NOSE COLLET CHUCKS

TWO MODELS AVAILABLE
<4MYFORD SPINDLE DIRECT MOUNTING»
4BACKPLATE MOUNTING»

« High degree of concentricily and repeatability compared to a 3 jaw chuck
« Myford Spindle nose chuck @1 x %" | Resistor x 174" x 12 TPl thread
This unit has a hand gnp and muitipie tommy bar holes for ease of use
» Blackplate mounting chuck with @68mm x 3mm flange secuwred by thrae MB scraws

(A suilable Backplate is required for your lathe) Wylord Spindle Mouning “F86 01|
«Body & nut manufactured fro;l: high tensile stael = . 53 12
» The Collet chuck holds work from @1 mm to el —

@16mm (20 .04 to @0 63") with each collet Myford_splndif 2 {"O,ll,Et = DS.‘ =

having a range of @1 mm (@0.039"). Backplate + Collet set EES!’ BY|
«Collets supplied individually or in & set of 15 9‘3“515 gach £1 41

depanding on your persanal requirements [Collets sat of 15 £179.20
= Each ER25 Collet Chuck 1s supplied complete Price incl. PP&I

with a Collet Nunt, a Spanner, Tommy bar and ARRAND

Instructions « allen screws & key for Backplate The Forge, Knossington, Nr Oakham,
mounting unit Leicestershire, LE15 8LN, England
Serving Model Engineers for over 30 Years TEL/FAX 01664 454566

For more Informmation on our full range. UK endquires please send 1237 2 9" SAE . of phone for 4 free
technical catalogue. Overseas pieass send 4 international Reply Coupons o cash equivalent of £1 ta
coverl airmai. Callers welcome, plaase phone first 10 check for $1ock position

JRABOURNE

Your Clock £6.50 Your Pocket Watch £6.50
Your Barometer £6.50 ATO Battery Clocks £6.50
Survival Navigation £6.50 Making a Planetarium £6.50
Understanding the Astrolabe £7.50
Understanding Inertial Navigation £8.50
Understanding the Gunter Quadrant £8.50
Making a Tellurian / Orrery £8.50
and others
(P&P £1 in the EU, £2 rest of the world)

Obtainable from and full details at:
www.lockes.co.uk (secure purchase) or
Brabourne Books,

(MIKS

software used is TURBOCNC,
which incidentally we are told is
free. (It is actually shareware and
can be found at website:
http://www.dakeng.com/turbo.ht
ml which in addition to some other
interesting looking software also
has a gallery of work produced
using the TURBOCNC). The
mecting closed with a brief
description by Peter Trounce of a
Sherline mill with computer driven
CNC programmed for machining
expansion links. The system is
complete except for a monitor for
less than US$3000. With all this
electrical work the Editor
comments “Too many sparks and
not enough swarf!"

New Zealand

At the November ‘Bits & Pieces’
evening of Auckland SME the first
item was a weight driven pendulum
clock, made by the Lea Recorder
Co., Manchester, England about
1950 and was used in a ship’s engine
room. The owner, Bob Craig said it
was used to measure stroke rates of
pumps by comparison to pendulum
beats. Terry Boyd had a very nicely

made four way front tool post and a
rear tool that he had produced for a
Myford Lathe, in toolmakers finish.
An example of crankshaft making
was shown by John Olsen, being a
three-throw crankshaft some 8 to
10in. long. The main metal between
the webs had been removed by
milling, John considering this to be
less “risky” than wholly turning.
Turning between centres was of
course used to finish to size.
Wedges were ‘Loctited’ between the
webs for support; these are easily
removed on completion of the
turning. Alan Gasteen showed the
front 4-wheeled bogie for his Class
4 British Railways Tank locomotive.
This will be a very high-class model
indeed. Murray Lane is “into”
model aircraft construction and had
on the table a scale model of a
Cessna Skymaster undercarriage
with retracting wheels. The next
item was the handbrake lever for
Graeme Bells Marshall road roller.
This is a rotational device, which
operates through a square thread
and a nut to put on the brake.
Graeme screw cut the screw on the
lathe making it longer than needed.

\ PO Box 16,, Ashford, Kent, UK, TN25 6WP

He then cut off a portion and used
this as a tap to produce the nut,
giving a very good result. Warren
Green showed some of the parts of
the Stuart Turner Sirius engine that
he is working on at the moment.
Derek Simons brought along an
clectric motor with a torque unit
attached, which can give full speed
control from full down to quarter the
speed of the motor. This variation is
achieved by an eccentric cam
system and is used for driving a film
projector. The last item was a small
Perspex box made by gluing the
sides onto a base. It was the clever
application of the adhesive, in such
a way that it went only where it was
required, that made the article
interesting (another tip perhaps?).
Graeme Murray was the constructor.

South Africa

The newsletter of the Rand SME
carries a note on driving a model of
the SAR GB Garratt 2-6-2+2-6-2
locomotive. It is stated that they are
lethal because the driver sits on the
rear engine unit and is subjected to
a constant stream of sulphurous
smoke and oil and if pulling a good

load and the engine units become
synchronised, huge quantities of hot
coals and ash are drawn off the fire
and fired into the driver’s face
resulting in a “week of coughing to
clear the lungs”. They also point
out that cleaning a Garratt is
tiresome but cleaning oneself after
a long day on the track leaves a
perfect black ring round the bath. I
can confirm that much the same
effect occurs when driving an 0-4-0
Railmotor on a ground level track
because the locomotive is so short
you end up looking almost straight
down the chimney. I can also
confirm that a shower will spread
the muck over a much larger area of
the bath! Steady progress is being
made with the construction of the
first club 7'/4in. gauge Lawley
locomotive. The locomotive is to
have a steel boiler which is being
designed based on the Australian
model boiler code practice. The
Tangye stationary engine in the
museum has been connected to an
alternator and now acts as ‘local
generator’. A big end knock on the
engine was solved with “expert
scraping of the bearing”.

Brighton & Hove SMLE. Working Evening.

Contact Mick Funnell: 01323-892042,

Canvey R&MEC. Steam-Up with Food.

Contact Brian Baker: 01702-512752.

Maidstone MES (UK). Evening Run.

Contact Martin Parham: 01622-630208.

New Jersey Live Steamers, Inc. Spring Meet.

Contact Karl Pickles: 718-494-7263.

North London SME. Derek Brown: Anna.

Contact David Harris: 01707-326518.

North Norfolk MEC. Traction Engines & Static Engines.

Contact Gordon Ford: 01263-512350.

Rochdale SMEE. Quiz Night. Contact Mike Foster: 01706-360849.
Romford MEC. Competition Night. Contact Colin Hunt: 01708-709302.
Amnerfield Miniature Railway. Diesel & Electric Visitors Day.

Contact David Jerome: 0118-9700274.

Aylesbury (Vale of) MES. Annual Miniature Traction Engine Rally.
Contact Andy Rapley: 01296-420750.

Guern Model Engineering Society. Casting.

Contact Dave Simon: 01481-251017.

Ickenham DSME. FPublic Running. Contact David Sexton: 01895-630125.
Kew Bridge Steam Museum. Kew Bridge Model Boat Show.
Information: 020-8568-4757.

Melton Mowbray DMES. Whissendine 2005.

Contact Phil Tansley: 0116-2673646.

Romford MEC. Trackside Afternoon. Contact Colin Hunt: 01708-709302.
SM&EE. Competition Day and Working Model Display

Contact David Boote: 01202-745862.

South Lakeland MES. Open Day. Contact Adrian Dixon: 01229-869915.
Wrexham DSME. Narrow Gauge IMLEC.

Contact Paul Malin: 01691-650429.

Birmingham SME. BSME Summer Gala.

Contact John Walker: 01788-266065.

Frimley & Ascot LC. Public Running.

Contact Bob Dowman: 01252-835042.

Leyland SME. Chan‘?' Day. Contact A. P. Bibby: 01254-812049.
Malden DSME. Public Running. Contact John Mottram: 01483-473786.
Northampton SME. Public Runm% Day.

Contact Pete Jarman: 01234-708501 (eve).

Oxford (City of) SME. Public Running.

Contact Chris Kelland: 01235-770836.

Plymouth MSLS. Public Running.

Contact John Brooker: 01752-671722.

Headinﬂ'SME. Public Running. Contact Brian Joslyn: 01491-873393.
Rugby MES. Models Day. Contact David Eadon: 01788-576956.
South Durham SME. Running Day. Contact B. Owens: 01325-721503.
Steam LS of Victoria. Public Running.

Contact Graham Plaskett: (03) 9750-5022.

Taunton ME. Public Running. Contact Don Martin: 01460-63162.
Wimborne DSME. Public Running. Contact Eric Basire: 01202-897158.
Peterborough SME. Bits & Pieces. Contact Tony Meek: 01778-345142.
North Cornwall MES. Club Meeting & Track Evening.

Contact Ray Reed: 01237-424254.

South Durham SME. Running Day. Contact B. Owens: 01325-721503.
Taunton ME. Welding Evening. Contact Don Martin: 01460-63162.
Bradford MES. Meeting. Contact John Mills: 01943-467844.

Brighton & Hove SMLE. Wrinklies Running Day.

Contact Mick Funnell: 01323-892042.

Cardiff MES. Kids Out Day with Cardiff East Rotary Club.

Contact Trevor Jenkins: 029-2075-5568.

Hull DSME. Members' current projects.

Contact Tony Finn: 01482-898434.

Leicester SME. Open Evening for local Railway Societies.

Contact Raymond Wallis: 0116-285-8824.

St. Albans DMES. An Evening at Chipperfield.

Contact Roy Verden: 01823-220590.

@ O @ © e~ ~Noeao oo G ¢ i o
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SLIP GAUGE SET 81 pcs
(WORKSHOP GRADE)

IJ

(Tooling Direct

LIMITED
STOCKS

533/537 LICHFIELD ROAD PHONE 0121 327 1952

ATIONERNNGHAN RO TSR TAX. _O12] a7 1904 FEW SETS ONLY ALL IN WOODEN
FLEXIBEE'“;;;EANTTIOSE s Hila e
oW with Tg ‘@1 WAS £230.00 NOW ONLY £110.00

@ 12" long with on/df Tap
o With 1/4" BSFittings
Hose with Tap

IMPORTED DIGITAL 1*.!ERNIEF{ with Thumb Roller

12 MONTHS Only £25.00
| GUARANTEE auomn o Only £78.00

NEW
MODEL
£8.50

BRASS SIGHT FEED Ol LER

._..;:r;

All prices inc. VAT
& P&P
(UK mainland only)

3 iéass:b:ﬂir:end:dtgdh::;gnhﬂ positions. l“ ””” BH]TISH STANDA RD H.S- S.
— u: @ knu |
== Culpdla BSP Thread Each Price For 2 BACK BY E#{gﬁgléﬂ " BF“GHT FINISH DF“LL SET
s ar £1700 £2800 POPULAR READERS Tmm-13mm x 0.5mm (25 pleces)
\ ey e e £2000 £33.50 DEMAND OFFER WAS £44.50 NOW ONLY £25 oy
= 2" 1&' £2250 £37.80 1

MERSTHAM MODEL STEAM SHOw 2005
14th/15th May 2005 (10am - 5pm)

St. Nicholas School, Taynton Drive, Merstham, Surrey, (M25 junction 8)

Live Steam Model Railways

16mm, G Scale, 71/4” Narrow Gauge - including Train Rides
Model Boats, Toyshop Steam, Meccano, Dollshouses, Preservation Societies,
Many Trade Stands PLUS the renowned Members Sales Stand!

Trade 01753 539 001 Exhibitors 01737 277827
General 01737 760400 Members Sales 01732 762041

£5.00 Adult, £3.00 Child/OAP, £12.00 Family (2+2) Signposted
www.mmss.co.uk

GL R METAL FIN_lSHING_PRODUCTS | :

---------------

§ Why pay minimum charges and wait - Do it yourself - Do it now - Do it well - It makes more sense l H
3 NICKEL PLATING KITS CATHODE ANOUERODS “KOOLBLAK” 3
3 Bright Or Black Simple immersion at room temperature.

Electro Plate directly on: permanent heavy duty blacking for

Copper - Brass - Iron - Steel
Welded Brazed or Soldered Joints

“TEK-NICK" Mid-Tec Kit £115.00 + Carr £7.00
“TEK-NICK” Maxi-Tec £180.00 + Carr £7.50

YI“’“"\? IV

Steel - Iron - Cast Iron :
Creates an integral, professional finish
with no dimentional change.
A superlative black oxide finish on steel.
“KOOLBLAK” Starter kit £30.00 Carr £6.50

“TEK-NICK” Workshop Kit £59.50 + Carr £6.50 ‘ |

Instructions with all kits
Replacement components available

“KOOLBLAK” Waorkshop kit £48.50 Carr £7.00 1
Instructions with all kits. Replacements available 3

T

“TECHTRATE"” Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finish.
The solution operates at 141C / 285F Ideal for - Tools, Small arms, Fasteners or Fittings. £37.60 + £5.95 Carriage

“ZINCFAST XL” Workshop kit £76.50 + £6.50 Carrlage
Produces a bright zinc deposit on Steel & Iron. For Car & Motorcycle components. Zinc is highly valued as a rustproof finish,
suitable for all types of fasteners.
Instructions with all kits - Replacement components available. 1

“CASE HARDENING POWDER”
This case hardening compound gives an acceptable depth of hardening to steel components
125gms £5.50 + £1.00 Carr.  250gms £10.00 + £1.50 Carr. 500gms £17.95 + £2.50 Carr.  1000gms £28.00 + £5.95 Carriage
Instructions for safe use of this product included

DRY ACID SALTS 500gms £8.50 - COPPER SULPHATE 500gms £7.95 -

Plus our usual extensive range of Model Engineering Supplies
Drawings and Castings for 54 Locomotives & Mill Engine

G.L.R. DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax 01992 468700 E-Mail peteglr@btopenworld.com Web site www.glrmodelsupplies.com 3
Send 6 First class stamps for Catalogue & Price list in Hardback or CD ;




MODEL

= CLASSIFIED

Advertisements

Send to Model Engineer Classified Department, Highbury Lelsure,
3rd Floor Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 0EL.
Fax: (01689) 826666, Emall: trobertson@highburylelsure.co.uk
All advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisernents must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements by people who sell goods In the
course of business to make that fact clear. Consequently all trade ads In Mode/! Engineer carry this T" symbol

MODELS AND MATERIALS

ALL MODEL STEAM ENGINES REQUIRED

Any gauge, any condition including static models, unfinished projects OR JUST PLAIN WORN OUT!
Also Stuart Turner, Bing Marklin, Traction Engines and Boats.
Even complete collections. Will call and pay cash. Distance no object!! Available 7 days a week

Tel: 01507 358808

The Railway Livery Specialists
for authentic colour paints and waterslide transfers

Monday - Friday 10 am - 4 pm
Except Exhibition Weekends

Sand SAE mnd Sip @emps for & copy of ax

PHOENIX PRECISION PAINTS LTD
PO.Box 8238, CHELMSFORD Essax. CM1 TWY
& amal sdes@eroens pimmcocs Tel 01245 S54050  watatn www phcands saits ok A

" (PHOENIX Y PRECISION) |

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

Send Stamped addressed envelope plus two first class
stamps for 28 Page List (Overseas £1.50) "Quote Me'

“ITEMS" MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 OAU
Teleph 01427 884319 Fax 01427 884319

FYNE FORT FITTINGS

(Freshwater, 1OW)

The Steam Fitting Spocialists
Clarence Boatyard, East Cowes,
Isle of Wight, PO32 6EZ, UK
Tel: 019832 293633 Fax: 01983 297755
List still free send large SAE

and 2 1= class stamps

ALL TRACTIONS
ENGINES WANTED

Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia, Hielan Lassie,
etc. Partbuilt or finished. Nationwide
Coverage. For a friendly and personal
service, any distance

Please telephone Graham

0121 358 4320

PHOENIX LOCOMOTIVES LTD

Class 52 Western and
Class 50 Hoover in 5” gauge

Battery Electric
www.phoenixlocos.com
Phone 01704 546 957

SOCKET SCREWS
Cap. Csk. Button. Set { Grub). Shoulder
ETRIC. BA. BSF. BSW. UNF. UNC
Hexagonal & Slotted Screws Nuts & Washers.
Dowel & Spring Pins. Dormer HSS Taps & Drilis. Draper Tools,
| NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 15t ciass stamps for our latest catalogue.

Special offer®= """ Workshop Discount Pack " ="~

30 different packets of socket, hex. & slotted screws.

Pack 1.BA BBA to ZBA.

Pack 2. Melric M2 1o M6. DAY ep
Catalogue value of pack is over £30 \‘&Q I/
Elther pack on offer to you & -] ,é’
for only £24.96 plus £205pp ‘ ‘o 12,
Send for this offer and benefit from avery «-& 7o
useful stock of screws in your workshop. 'i VL4

You will not be pp . Refund g ﬁgf
Emkay Screw Supplies (ME)

74 Pepys Way Strood Rochester Kent ME2 3LL
Email: emkaysupplies@onetel net
Tel: 01634 717256 www.emkaysupplies.co.uk

Mall Order Only|

PARTBUILT MODELS BOUGHT. All
locomotives, at any stage of
construction. Completed models also
bought regardless of condition. Traction
engines and all Stuart stationary
engines wanted - beam, vertical,
horizontal etc, part built or complete.
Will travel any distance. Please
telephone Graham, 0121 358 4320.(T)

READERS

GET FREE

FOR SALE

IOR WANTED
ADS!

The Miniature Railway
Supply Co. Ltd
www.miniaturerailwaysupply.com

Phone / Fax
01442 214702

WANTED

Wanted - all Loco Blueprints. Tel: 01983
293633 or Fax: 01983 297755. (T)

ATTENTION MODEL
MAKERS

A wide selection of used workshop
machinery Boxford, Viceroy, Colchester
& Harrison Mills, drills and wood
lathes.

BBC MACHINE TOOLS LTD
Carluke, Strathclyde, Scotland.
Tel: 01555 751121
Fax: 01555 751682

STATION ROAD STEAM

Good prices paid for live steam models in any
condition, broken or part-built through to
exhibition quality. Collections purchased.

Locomotives, traction and stationary engines,

bought, sold and part-exchanged

* Locomotives from gauge 1 to 10 1/4 inch »
* Mi railway equipment, rolling stock etc
* Traction engines from 3/4 inch to half full-size »

* Stationary engines from table-top models to
full size, including designs by Stuart Turner, Westbury «
* Spirit, gas and coal-fired boilers in all sizes «
= All tvpes of restoration projects & part-built models «
Fully serviced and tested locomatives and traction
engines supplied with our renowned

Large range of items in stock, available for inspection and
trial at our premises at any time, by appointment
Comprehensive workshop and test track facilities on site.
Advice, valuations and driving tuition freely given
World-wide mail-order service, goods supplied on 7 days
approval, competitive shipping rates
Fully illustrated and priced catalogue online at

www.stationroadsteam.com
Telephone Lincoln 01526 320012

COWELLS SMALL MACHINE TOOLS LTD

Tendring Road, Little Bentley, Colchester, Essex, COT 8SH
Tel/Fax +44 (0) 1206 251792 E-mail salesia cowells.com
{ANUFACTURERS OF PRECISION SCREW CUTTING LATHES,
AMM HOROLOGICAL COLLET LATHES AND MILLING MACHINES.

www.cowells.com




* PRICE GUARANTEE

* PERFORMANCE GUARANTEE
* 3 Year WARRANTY

* WorLowipe DEeLIvERY

® QurstAnDING DESIGN

* COMPREHENSIVE SUPPORT

www.boost-energy.com
info@boost-energy.com
HiGH QuaLITY UK PHASE CONVERTERS SINCE 1957

STUART MODELS

All New Catalogue
Now Available

Please send £5.00
Braye Road, Vale, Guernsey, GY3 5XA

Tel 01481 242041 Fax 01481 247912 www.stuartmodels.com

Complete Workshops Purchased or Single Machines &
Models, Clock making Equipment & Other Engineering
Equipment. Prompt Attention, Instant Decision,
For a professional

Immediate Payment and Removal.

service from a company with over |7 years experience

in the model engineering field call:

G and M Tools,
The Mill, Mill Lane, Ashington, West
Sussex. RH20 3BX
Tel: 01903 892510 or
e-mail enquiries@gandmtools.co.uk

[PRECISION %' TRANSFERS |

Waterslide Transfer

Bob Shephard has retired from the paint business for health
reasons. To ensure that his range of highly accurate
waterslide transfers will continues to be available,
we have formed

The Precision Transfers Company.
The range covers
Gauge 1, 3.1/2" gauge, 5" gauge and 7.1/4" gauge
railway transfers (locomotives initially).

Bob produced a massive range of artwork and the
range of available transfers will be continually updated
as demand dictates.

Please send a stamped, self addressed envelope,
(110mm x 220mm minimum size)
together with 2 first class stamps to cover administration
for our comprehensive catalogue to:-

The Precision Transfers Com
P.0.Box 876, Cheltenham, Glos. GL52 3WF

E-mail: sales@ precisiontransfers.co.uk

Watch our adverts for details of our futur: bsite.

BOOST PHASE CONVERTERS

Boost Energy Systems
Park Farm, West End Lane,
Warfield, Berkshire RG42 5RH
Tel: 01344 303 311
Fax: 01344 303 312
Mob. 07952 717960

RCM ENGINEERING LTD.

Machine Tools. Taps & Dies.

Hand Tools. Materials.
B.A. Nuts & Bolts. Machining Service

23 Egerton Road, Dronfield,
Sheffield S18 2LG
Tel: 01246 292344
Fax: 01246 292355

Mon-Fri 8.30-5.30
Sat 10-3
Sun CLOSED

(Out of hours appointments also available)

sy
\ WESTERN STEAM
Model Engineers

Founder Member Assn of
Copper Boiler Manufacturers (ME)

COPPER BOILERS

) For Locomotive, Traction, Marine &

Statlonary engines, Silver Soldered
throughout Test certificate 1ssued

No VAT
Write or phone Helen Vermall
Unit 26, Hamp Ind Est.
Ol Taunton Road

e Bridgwater, Somerset. TAG 3NT

Tel. No. 01278 452938 + 01278 782842
Visit Website: unvw.westernsteam.co,uk i

Model Engineering
Supplies (Bexhill)

www.model-engineering.co.uk
Email: diesel@17bexhill.fsnet.co.uk
MODEL LOCO ROLLING STOCK COLOURED BROCHURE £1.75 INC P/R.
USED STOCK LIST £1.00 ING. P/P.

VISIT OUR SHOP FOR GOOD USED LATHES AND TOOLING PLUS RAW
MATERIALS AND FASTENERS.

PHONE/FAX. 01424 223702
MOBILE 07743 3372423

17, SEA ROAD, BEXHILL ON SEA,
EAST SUSSEX. TN40 1EE.

Free delivery mainland U.K.
North of Leeds
to John O’groats.

Over 1000 copies of ME
1945 to 1986.

Buyer takes all.
£250

Tel: 01624 878666
(Isle of Man)



ALL 7"’ GAUGE
LOCOS WANTED

Hunslet, Hercules, Jessie, Romulus, Bridge,
Dart, Holmeside, Paddington, GWR Mogul-
43xx, GWR King, Black Five, A3, Bl, Britannia-
all BR type standard gauge tender engines, etc,
and Narrow Gauge engines.
PARTBUILT OR FINISHED in any condition.
For a friendly and personal service, any distance.

Please telephone Graham
0121 358 4320

Myford ML10 lathe on a metal stand
with 3 jaw chuck, faceplate and screw
cutting facilities. A few tools
and operating manual. £500.
Clarkes Vertical Milling Machine. £40.

) (ea\

Clay Bricks, roof & floor Tiles

BRASS HINGES:
4mm x 4mmx 6mm x Smm Butt
6mm x 11mm x 8mm x 33mm Gate
90mm x 6mm Piano

for further information and a
free sample pack, send ssae to:

Grandad’s Toys
117 High Street
Burton Latimer
Nr. Kettering. NN15 SRL
SHOP, FAIRS, MAIL ORDER & TRADE
Major Credit Cards accepted
www.grandadtoys.co.uk

Tel: 01536 722 822

ALL 3"," GAUGE
LOCO’s WANTED

Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia, Hielan Lassie,
etc. Partbuilt or finished. Nationwide
Coverage. For a friendly and personal
service, any distance

Please telephone Graham

0121 358 4320

PLAGE YOUR
AD HERE

Cowells Vertical Milling Machine.
Needs some attention. £20.

a PENNYFARTHING

Tel: 01342 850257
(Kent)

PUBLICATIONS

CLOCK CONSTRUCTION & REPAIR

Books by John Wilding and W.R. Smith
Free Catalogue
01420 487 747

www.ritetimepublishing.com

Bidwe /&

Myford Super 7 on stand £1275,
Centec Mill 2A £775, Boxford &
Myford Vert Slides £p.o.a., Medding
10SP. Pillar DR £395, Boxford Lathe
BVD QCTP £875, Various 6" 4 Jaw
chucks, Myford £p.o.a., various wood
M/C's. Ask for details

Contact Mike on
Tel: 01245 222743 (Essex)

® TOOIS Ltd- The Specialist Tool shop
Quality Secondhand
Machine Tools

at Sensible Prices

We purchase complete Workshops,
Machines, Models and Hand Tools.

Agreed settlement on inspection -

Distance no object

Tel: Salisbury 01722 410090

Web Site: www.pennyfarthingtools.co.uk

MAKE THAT CALL
AND BUY TODAY

= Oarr's Solders

Cadbury Camp Lane,

Clapton in Gordano, Bristol. BS20 7SD
Tel:01 275 852 027 Fax:01 275 810 555
Email: sales@finescale.org.uk
www.finescale.org.uk

NEW! - Lower cost, compact, high performance

speed controller and motor combination.

The new CL range features start, Call us now for more information
stop and emergency stop buttons and friendly advice on

and speed control with forward, 01925 444773

reverse and jog. It comes complete '

with high quality motor and s ready or visit www.newlon-tesla.com
to mount, plug in and go!

IFreFrr, — =
(77 7 7i:iTESLA
i |IIJJII'!A/I//;,/:-—'-—_-,.:_“‘ = ReATA

The Driving Force in Automation

Unit G18, Wamrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK

Non-Ferrous material supplied in all forms, tailored to your need
by size & quantity. Aluminium, Brass, Copper & Stainless steel.
Catalogue Free.

P.L. Hill (Sales) Ltd., 2 West Street, Bradford BD2 3BS
Tel/Fax: 01274 632059 Email: plhillsales@aol.com
www.plhillsales.com

GALL TONY ROBERTSON ON 01689 8386650

Hobby HD65 lathe with integral BFE

65 milling machine for sale.
Covers, tools, metal

stand included.
Extremely good condition.
Little used.

Tel: 0113 2673641 (Leeds)



CALL TONY ON 01689 886650 T0
PLACE YOUR AD TODAY!!

VENSON
NGINEERING

OUalify Machings

and Jbolf}:g

BCA. Used Machines - choice of various/spec’s &
prices. Contact Tenga for current stock. Tel: 01425
622567.

Myford ML7 Lathe with tooling, 384 jaw chucks.
Good Condition. £500. Tel: 01507 338488 (Lincs)
Myford Super 7 with gearbox vertical slide. 3 & 4
Jaw chucks. Burnerds Cabinet Stand. 15 collets.
£1250. Tel: 01793 771667 (Swindon).

Boxford Lathe, C.U.D. 24" x 41/2", 240 volt, steal
cabinet, 3 & 4 Jaw chucks, and lots of
accessories/tooling. Excellent condition. £925. Tel:
01680 820131 (Kent).

Myford ML7 taper turning attachment 9" working
length. Excellent condition. £200. Collect or plus
delivery. Tel: 01538 754038 (Stoke-on-Trent).

Mini CAD-CAM machine, Roland-Modela, works
simply with Windows 98PC. Mills wood or softer
150x100x50. £450 ono. Tel: 0208 2204790 (London).
Myford 7 lathe excellent condition extras, power
hacksaw, rotary table, much more. Tel: 01132
380045 Mobile: 0775 1144422 (Yorkshire).
Opticheck projector X10 magnification, 6"
diameter screen. £65. Tel 01245 441985 (Essex).
Very complete workshop including Myford Super 7
digital readouts. Mill/drill ditto, bench drill, power
hacksaws, etc. £4250. Tel: 01745 570538 (Flintshire).
Myford Super 7 lathe inc Grip True chuck excellent
condition. £795. Rodney Milling machine £150.
Also accessories. Tel: 01539 558389 (Cumbria).
Planer 34” x 10” table, 10" under beam, hydraulic
movement. £285. 6” vice. £60, Tel: 01226 790423
(South Yorkshire).

YET MORE EX-UNIVERSITY MACHINARY (HARDLY USED) SOME AS NEWIII
|2 off Boxford 1130 Lathes 5'/;" x 30" D.1.3 with coolant, light, @.C.T. with G/Box and EMCO milling head. Fully tooled,
|imaculate condition. £2950
2 off Boxford 1130 Lathes 5'/, x 30" G/Box. Fully tooled. As above but no milling head. £2275
Viceroy Sarp Edge Grinder for plane blades & chisels etc. As new. £275
|Viceroy AEW vertical mill 30 int Swivel vert head 34" x 8 Table with phase inverter & collet chuck. Like now. ......£1850
Bridgeport mill 42" x 9" Table power feed. D.R.O. Bait head 1986. £2850
Cokhaestor Bantam 800 lathe with tooling D.12 meunt Il dirh £1450
Colchastor Student R/H 6"x24" with tooling QCT coolant.
|Meddings Bench Drill 3 Phase £150
Harrison LSA Lathe G/Box and Tooling ....cceeveene £1,200
|Versatool Tool Cabinet . - £150
Bridgeport Scotting Head ...... £700
Arbor P 20FF £100 sach
Thempson Matrix Slips Impaerial £100
Close Pole Magnetic Bases POA
Cokhester Trivmph R/H Toper Turning Attachment £400
3 point steady for Dean Smith and Grac lathe. £200
New 8% 4 jaw for Harrison L5 3/4” bore lathe Pratt Burnard. £125
NEW IN STOCK
Boaring & facing head Whalupta 2mt ex-condition boxed but some tooling missing. £295
|Heffman 8~ dividing table. £350
|Hoffman 6 rotary table. £300
Katona 3ft folder £300
Harrison 140 lathe. Tooling & full g/box. £1300
Harrison 140 lathe. Teoling & ABC G/Box. £1000
Myford Minlcop copy tuming lathe on cabinet POA,
|startright Terrler 6" Hacksaw [as new) £750
dkin L | Cutter Grinder Type N.H. with lots of tooling £1,500
Harrisen LS Lathe Gap Bed with Tooling £800
F J Edward 4MT Pillar Drill Large hine with RD.F. £400
2 x Viceroy Sharp Edge Grinders 1 as now. £250
|Beaver Mill in outstanding condition 30 int Table £2200
Edwards 4 foot x 1.5mm P i lioti £600
3 x Harrison L5 lathes tooled £700 each
|@rimsten drill floor stand with tapping plus x-y compound table. £850
Harrison 140 gap bed lathe gear box. 1 diti £1,500
|Engraving hi 1l di £200
|cokhaster chipmaster single phase 6"x20", £500
]I:olclleﬂnr master straight bed lathe with clutch. Has eloctrical fault. £600
MISCELLANEOUS
Abwood vert-spindle surface grinder 18"x6” mag chuck, hand operated, litfle used Bridgeport 90° Head £225
Leytool slotting machine, 3" siroke, small footprint, swivel head, rebullt & painted L1175
LBridgaport millin: head, 2 spead motor R8 power quill (fits most mills, le Adcock & Shipley 1ES)...cvisniiniinnn. L850
Eclipse magnetic chuck 19" x 12" £300

£350
Please phone
£95

Colchaster Chipmaster lathe (b

Collat chucks, box blocks, vikes, angslp]ms, surface plates etc ...
Student 18" F "

Hort Fodosil:lll Sander 15 Disc Ex Uni £350
WE ALSO PURCHASE QUALITY MACHINES & TOOLING « DELIVERY SERVICE AVAILABLE
PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines always in stock.

Tel: 01274 402208 & 780040 Mobile 07050 272169

4 Duchy Crescent, Bradford, BD9 5NJ

Seen My CAT!
Now on-line

Models, Machinery, Misc.
www.theengineersemporium.co.uk

Ortec

Ortec are manufacturers of low cost, high quality, precision digital
readout - DRO for machine tools such as milling machines for the
hobbyist and model engineering user. We offer a complete range of
readouts from 1 to 3 axis in a variety of encoder lengths.

Phone +44 (0)1481-235708
WWW.OI“TEC-fI"GESBI"VE-CO.Uk

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional
no fuss manner? Contact David Anchell,
Quillstar (UK) Ltd (Nottingham).

Tel 0115 9255944 Fax 0115 9430858

TOOLS PURCHASED

Hand Tools and Machinery, whole or part
collections - old and modern. Will call.

TOOLC O—

The home of good quality used tools and machinery
www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GL5 4SP
: Phone for opening times before travelling.

(Just 4 miles J13 MS Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

Tel: Alan Bryson.
Tel: 01823 288135 (Taunton).

MYFORD ML1U LAI HES, FHUM £450
MYFORD ML7 LATHES, FROM £400
MYFORD SUPER 7 LATHES FROM £600
MYFORD SUPER 7B LATHE PRISTINE £2,800
MYFORD 254S CABINET LATHE TOOLED £2,650
BOXFORD TS1020 CABINET LATH £2,100
ROYAL 10" SHAPING MACHINE £128
ALEXANDER ENGRAVER & TYPE £278
PROGRESS 1/2" PILLAR DRILLS £150
FOBCO STAR 1/2" BENCH DRILLS, CHOICE £185
MYFORD INDUSTRIAL LATHE STAND £250
STENT TOOL & CUTTER GRINDER £350
MYFORD TOOLMEX Q1C TOOLPOST UNUSED 2110

PRATT BURNED 6" 4 JAW MYFORD CHUCK UNUSED £175
WE URGENTLY REQUIRE TO BUY PART OR COMPLETE WORKSHOPS.
IMMEDIATE INSPECTION & SETTLEMENT, PROMPT REMOVAL
HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax: (01483) 811104




————{ ML) ENGINEERING }——

Drawings, ~ i
Castings, Materials, Gear
Cutting and Machining
M.J. ENGINEERING
Salisbury Rd, Blashford, Ringwood, Hants BH24 3PA
BUY ONLINE AT: WWW.MJENG.CO.UK

LYNX MODEL WORKS LTD.
Dovecote House, Maltby le Marsh, Alford, Lincs LN 13 OJP
Tel: 01507-451565 Mohi le: 0TR99-806689

‘Website:
Email:

x

WORKING SCALE MODELS AND SPECIALIST SERVICES

Lynx Model Works - 5 Specialist Engineers working together to not only build beautiful
Working Live Steam Locomotives from gauge 0 to 10 '/, Traction Engines from ¥, to 6"
Scale, and Stationary Steam Plant Engines. We will also complete your unfinished project for
you or renovate the one youlve just bought, mherited or simply wish to rejuvenate in our
Restorations Division,

in fo@ lyn xmode | works. co uk

We have expertise in building, completing and renovating the very beautiful and elegant

Clarksonis of York range of Working Steam Models and currently have 4 of these highly

respected locomotive designs being built as specialist commissions for clients.

Lynx Model Painting and Machining Services will give your cherished model that

professional, lined finish and also help you by manufacturing Specialist parts to assist you
plete your current or plamned project.

MODEL MAKING METALS

¥5gin. to 12in. dia. bright steel stainless steel, bronze,
sleaa brass. aluminium, silver , steel tubes,
ews, lap dies + drills, whte metal msmgalws Fine
maxeﬂais chain, plastic, Lathe miling machines and equipment
new and sec
Mail order nationwide and worldwide cailers Mon.-Fri. 9-5pm.
Access/\isa welcome

Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,
MK!? DEH Tel |01296! 7I3631 Fax: IMM} 071:»32
& Email:

CALL
TODAY!

Lynx Model Boilers sells a range of Fully Certificated and EC Compliant Copper and Steel
Boilers, some ex-stock.

We are also Agents for Stuart Models and build the ones that Stuart don't !

Visit our Website (www.lynxmodelworks.co.uk) or contact us today with your requirements
for a no-obligation quote or discussion. A full colour A4 Brochure shortly available -
telephone or email for further details.

Renowned Quality & Service Together at the Right Price
ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

Call John Clarke on 01507-451565

ALL 5” GAUGE
LOCO’s WANTED

Hunslet, Jinty, Simplex, Speedy, BR Class 2,
Horwich crab BR 8400 tank, Maid of Kent,
Black Five, Jubilee, Royal Engineer, Bl
Springbok, Torquay Manor, Castle, A3/A4 etc.
Partbuilt or finished. Nationwide Coverage. For
a friendly and personal service, any distance.

Little 8amson fﬂ’odels

38 Wheatsheaf Way, Linton,

Little Samson Steam Tractor
Available in 3” and 4” scale

Universal Carrier Steam Lorry
Available in 3” scale
Both Models serialised in the Model Engineer
Machine cut gears including differential
Fully tested and certified boilers (Bell Boilers)
Comprehensive sets of laser cut components
Lost wax castings, name plates, spun brass chimney caps
Book £35 inc p&p (UK), signed on request
All normally in stock and posted by return
Cast wheels option saves weeks of work
Catalogue £2.50 post free (UK) Sorry cheques only

(ambridge (Bl 6XD
www.littlesamson.co.uk
email:

Please telephone Graham

0121 358 4320

KITTLE HOBBY

Sharp milled (not rolled) brass
sections from Imm to 10mm.
Sold in metres.

Send sae for list to:

PO BOX 5, YSTALYFERA,
SWANSEA, SA9 1YE
TEL: 01639 731005

www kittlehobby.com

PLEASE MENTION MODEL
ENGINEER WHEN REPLYING
10 ADVERTISERS

edward @ littlesamson.co.uk

Britan Capstan 3/4 capacity pneumatic bar feed
hydraulic turning feed. Lots of collets. Good
condition. £800. Tel: 02476 411660 (Coventry).
Emco 5" x 25" screwcutting centre-lathe with
motorised 4-speed milling attachment. Lathe driven
by 2-speed motor, 240V, single phase. All installed in
makers cabinet. Offers. Tel: 01204 306887 (Lancs).
Boxford Model C Lathe v.g.c. Single Phase. 3 & 4
jaw chucks. Lots of extra's. £400 o.n.o. Buyer
collects. Tel: 01628 486716 (Bucks).

Reamers: 13/162 - 5/162 £4 each. Taper reamers
1/22-3/162 £8 each. Centre drills (new Presto) No 2
£2. No 3 £3. Tel: 01280 850378.

Wanted: Tool post internal grinder, with small 2" -
3" grinding wheels, med or fine grit to fit. Good to
fair. Used condition to fit 4 1/2" Boxford lathe. Tel:
01865 773252 (Oxford).

5" Atlas Lathe, Dismantled but 89.99% complete
plus motor. £100. Myford ML4, Chucks, Faceplate,
Gears, Motor, No Countershaft. £150. Also large old
compressor and small bench drill. Tel: 01626
853529 after 6pm (South Devon).

For Sale: ML7 Myford Lathe - 3 chucks, vertical
slide, faceplate. £450. Tel: 01777 860184 (Notts).
Myford ML7. 3 & 4 jaw chucks. 8" faceplate.
Catchplate and carriers. Changewheels. Fixed
steady. New cross-slide and top-slide feedscrews.
Tailstock fixed and bearing centres and drill chuck.
£600. Tel: 01895 63 92 82.

Atlas Bench Lathe 10" swing x 24" centre versatile
cross feed machine screw, metal, wood, plastics,
turret switch, tools, well maintained. £475 ono. Tel:
01322 665077 (Kent).

For Sale: Myford A2 RD 3.1.34. Requires new belt.
3 & 4 jJaw chucks. Fixed steady included. £200.
Private sale, workshop equipment. Tel: 01874
730155 (Powys).

CRFomeS

Engineering

Visit our
new 6500 sq ft
premises in

Order

securely on-line
www.chronos.

Dunstable Itd.uk

TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND

FANTASTIC DEALS ON CLARKE METAL LATHES
CL500M WITH
b = Rk
3 JAW CHUCK Hi T (““‘“
PIYCUTTER DEAD oW
SCREWCUTTING STOCK A
COMPOUND CL300M - £425 OR LATHE HUGE
SLIDE 4 WAY PLUS 2MT LIVE CENTRE RANGE
WACHINEVICE + SHTOF 6 Toous  OF CLARKE
KNURLING TOOL DRILL CHUCK MACHINERY
INC. CARRIAGE 4 JAW CHUCK p—
£480!! =4
UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU g%
TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK ‘J
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www.modelsteamenginesukcom 5SS
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MEW 12, 14, 18-87, 93-105. Over 85 copies in
total. £250 ono. Tel: 01474 704617 (Kent).

Laser cutting service to your drawings or
standard parts. All gauges, frames, cabs,
homplates, etc. Tel: 01302 721611 (Doncaster).
040 sidetank locomotive. LBSC's Juliet, little
used. Coal wagon and driver bogie. Cash Offer
only. As seen, buyer collects. Tel: 0161 9690557
(Cheshire).

5" gauge Jinty drawings, wheel castings, outer
dome, chimney, smokebox, front castings. £100
plus postage. Tel: 01948 842958 (Notis),

For Sale: 5" gauge 040 rail motor; 3 variants.
Western steam boiler. Tested till 4/6/06. In very
good condition. £1650. Tel: 01745 870584 (North
Wales).

Copper plate 1/8"x19"x24" protective covered.
Reasonable offer wanted. Tel: 01252 842626

(Hampshire).

READERS GET FREE FOR
SALE OR WANTED ADS!

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

From drawing, sketch, pattern etc.
Friendly personal service.

Telephone / Fax: 01727 752865
Mobile: 07966 195910

CALL
01689 886650
T0 PLACE YOUR

AD TODAY!!

Paul Gammon
Technical Services
STAINLESS STEEL
SUPERHEATERS

WATER PIPE CONNECTOR KITS
PAINT LINING PEN 1-4

‘“Trevi’, Whitby Road,
Pickering, North Yorkshire
YO18 7HQ
Fax + Tel: 01751 473472
Email: pgtecser@yahoo.co.uk

SAE all enquiries please

: LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. |
1 MODEL Highbury Leisure, 3rd Floor, Berwick House, 1
1 8/10 Knoll Rise, Orpington, Kent, BR6 OEL. i
: ENGIm No reimbursements for cancellations. :
1 PLEASETICK ONE BOX ONLY |
D) e womer  (EESAL.  [Jews [ :
| PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE) 1
1 1
1 |
1 1
1 1
1 1
1 [ TEL. NUMBER 1
: ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS., Narma :
I I enclose my Cheque/Postal Order® for £ ...ccciniiinnfOr i dinsertions, Adidlracs I
l made payable to Nexus Media Ltd. l
l {*Delete as necessary) or Please debit my Mastercard/Barclaycard No. Expiry Date I
l Post Code ........covvervnrens l
/AEEEEEEEEEEEEEEE EEEEEE I
1 email @ 1
1 £ for. insertions, Signature .. Date 1
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PRICE GUIDE - Tick one box
18 words or less
FREE!! (private sales only) 4

18-25 words, in colour
only £10 /

26 words +
in colour £15

Private ad, in box, full colour, endless

wordcount- 26x1 £25
y 3x1 £30
- 36x1 £35



Back in print =

AN ALL-TIME MODEL ENGINEERING CLASSIC
THE AMATEUR’S LATHE

L.H.Sparey
Virtually the standard work on small (3-/ inch) lathework since its original publication in 1948.
1972 0-85242-288-1 224 pages lllustrated paperback £8.75

NO MODEL ENGINEER SHOULD BE WITHOUT

MoDEL ENGINEER’S HANDBOOK

Tubal Cain

This third edition comprises a compilation of tables, facts, procedures and data that the author has
found invaluable in his model engineering activities. It provides a real mine of information to which
you will return again and again. Not the |east of its attributes is the use of data and calculations in both
imperial and SI units. The book also contains helpful explanations of the how's and why's of using many
of the entries.

1996 1-85486-134-4 3rd Edition 240 pages lllustrated paperback  £9.95

Our favourite live steam trio

THE COUNTRYMAN’S STEAM MANUAL

John Haining

First published in 1982, this new and enlarged edition covers the design, construction and care of steel
boilers in general, with formulae and data used by firms of repute. Designs of three vertical boilers are
included - the Sentinel, the Caradoc and a 3-inch scale version.

1996 1-85486-136-0 96 pages lllustrated paperback £5.95 “Country ,:,'",'“; Stoam ™

MANLAL

[ Wy | v

INTRODUCING MODEL TRACTION ENGINE CONSTRUCTION
John Haining

This book discusses types in a brief history, choice of model, workshop processes and the tools needed
for every stage of construction. Profusely illustrated and full of interesting and useful information.

1983 0-85242-805-7 112 pages lllustrated paperback £6.95

THE MODEL LOCOMOTIVE FROM SCRATCH
B.Terry Aspin

The Model Locomotive from Scratch is based on a series of articles by Chuck, the pseudonym used by the
author for a series of articles published in Model Engineer. Although . b
some of the techniques may be regarded as a little strange by some, all ; 'F" DRLLO ('é ve
the examples shown are perfectly functional and the illustrations :Sl"RAT CH a8

factual. It is not merely a collection of previously published material - all the text and illustrations have gt
been specially prepared by the author for this book in which he offers suggestions that can be regarded
as an alternative to the more expensive option of acquiring one of the hundreds of commercially
available model locomotives.

1998 1-85486-165-4 96 pages lilustrated paperback £10.95

Please add £1 p&p for single book orders and sop for each additional book ordered

Send payment with your name, address and telephone number to:
Customer Services, HIGHBURY LEISURE Publishing Limited, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.
Cheques made payable to Nexus Media Limited.

Telephone Customer Services on 01689 886660/886661.
Don't forget Valid From, Expiry Date and Issue Number details if you're paying by credit card.



HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS ’ y = mﬂw
Y r slon
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA 14 SHS. ’; % ol (gearbox)
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 | PR L e power
] 'l crossfeed,

www.homeandworkshop.co.uk stevehwm@btopenworld.com e e

Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-1pm
10 minutes from M25 - Junction 3 and South Circular — A205

drip tray &
. blocks and rare
Hardened Bed

Ellnimwmﬁsﬂmm«“as I . 74wy d
good as It looks" Harrison M250 lathe RJH 4" linisher complete on dust  Colchester Bantam 2000
with 3000rpm top speed from £20 each extractor cabinet {very late model) complete with 3
& 4 Jaw chucks

Centec vertical head, quill
type fits 24, 2B and 2C Hyou oo
quad head
SWE (A ) 2MT and 3MT die sets,
last few avallable

Colchester Student 1800
lathe complete with 3 &
4 Jaw chucks

Tom Senlor
‘E' Type
vertical
milling
machine

We have a large number of

£40

Record No.22 (quick release)
each vices at £45 each
Mot raaeion Flextol pendant buffer /
Boxford 11 grinder (110 voits) Edwards 4ft box and pan 16g  Asquith14-54 001 Mk.2 SMT
512 x 3:2‘ il Lo Meddings fretsaw, 24 ity O el g machian
o throat, pedestal model : 5 Whiny v—
| s AT
~ - o { = | = u 1 i
i « == g Tdy |
{ T
A1

ﬂ-*

Raglan precision
sl:mwcmﬂlln lathe 5" x 24"

A selection of lathe Equl-Spacer pitch circle

steadies we currently have drilling Jig Flypress tooling from £20

from £30

—_— L S
Kasenit “The purest / best
case hardening compound”

Wellsaw 4™ hacksaw

Precision two way table
(size; 12" x 127)

Lorch rare verticle (240 yoits) Rishton buffer (The best buffer
slide

In its class)

on table and
head + collets;
lots of other
clock makers
{nfdllnus also
n: Still boxed Ex MOD as new Baty crompton Parkinson Motors
Tom Senlor vertical /
horizontal milling dock gauges, Imperial reads to NEW 3/4HP Ideal for Myford
machine complete with 0005", Last few avallable! & Boxfords etc.
powered table and :
coolant all driven of the
same motor (immaculate)

We also have a

-
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST masslve range of

small tooling far too

] DISTANCE NO PROBLEM!!  DEFINITELY WORTHA VISIT ~ ALL PRICES EXCLUSIVE OF VA.T. " Guaiiss)

Just A Small Selection Of Our Current Stock Photographed!!
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CHESTER U.K.

LIMITED
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OPENING TIMES: THURSDAY 16th JUNE — 10am — 6pm * FRIDAY 17th
JUNE - 9am — 5pm « SATURDAY 18th JUNE — 9am — 4pm

* MASSIVE DISCOUNTS ON ALL -'I_'OJOLING

e MACHINE DEMONSTRATIONS,
MODEL DISPLAYS.

e REFRESHMENTS WILL BE AVAILABLE
e CUT PRICE SECOND HAND MACHINES AND

EX-DEMO MACHINES AVAILABLE

e L ATHES, MILLING MACHINES, DRILLS, GRINDERS,
BANDSAWS, FABRICATION EQUIPMENT, DIGITAL
READOUT SYSTEMS, PRESSURE WASHERS &

MUCH MORE
Ll '
ofi A E= | _’

R’T‘ .
s S

CHESTER UK LIMITED, CLWYD CLOSE, HAWARDEN IND. PARK, HAWARDEN,
CHESTER. CH5 3PZ. TEL: 01244 531631 FAX: 01244 531331
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